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NOTES BY THE EDITOR 



PKOGRESS 01' SCIENCE IN 1853. 



The fifth ftnaoiU meetiog, anil gcvenlh regulitr Mteioii of Ihe Amcriciui 
for the Promotion o( Saianee, wm bold «t Clovelnnd, Ohio, 
.meucing Thoreilaj, Jujj 23, 1853. A fur number of aiamberg aiid 
ittMugers -wen in ntteaiUnco, representiag iiriaGipally tbc »uthen) and 
MCtioBS of tUc country. From Now England und t!ie North- 
era Slatra oomparatWely few wure prufeut. Tbo President, electBd at 
the Albany moeting, la ISIil, noa Prof. Beojiuiiu Feii-ce, of Harvard 
Unirecidty. 

Among the papers preaonled, tliuso in Iha IlepartmontB of Physics 
and UotlieniuuaB wrre much the most numerous, and ncro of high 
niorlt In Chemistry and Ouologj, there wero four contributions. Tho 
Dumber of papers presented in the several departments was as fullona. 
Physics, Mathematics, Astronomy and Meteorolo^, 40 ; Geology, Chem- 
and Physical Geography, 12; Zoology and Botany, 12; MisoellnQB- 
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X Committee fbr reiising the Conatitntion of the Association was ap- 
ited, consisUog of Fro£ Bache, Dr. J. Lawrenre Smith, Ur. Le Contc, 
of Georgia ; Dr. Qibbs, of New York; Ur. fi. A, Gould, of Cambridgei 
Prof. W. B. Rogora; Prof. J. D. Daan, NewHaven; Dr. J.Leidy.Pbiladel- 
phia; Prof. UaMeman, and Dr. A. A. Gould, BostoD. 

B«Ao1ntioiis were adopted reducing the Annual Aaaesiment from S3 to 

and requiring that the Prooeeiltags ahould be furnishnl to members at 

free of expense, ichca tlie Proccoditigs are published by the poblio 

ii{f of (bo wty where the meeting maj be held. The Secretary iru 
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A NOTES BY THE EPITOE 

mathorixed to forward copies of Iho ProcMJiogs to tbo learned Kowtiei of 
Europe and tbe Unitecl Stutea. Tlie irholo number of members at present 
belaagiog to the Asaocitition, is upnnrdi of tiOO. 

The ABsocintioD luljouraeil on TueiJny, tbe 21 of August, to meet in 
Washington, on the lut Wedaesd!i;of April, 1831. Tbe folloning oSoers 
'wer« eleoleil for tbe euauiag yeikr. Prof J&s. U. D&oii, of Neir Iliven, 
Presideol ; ProC J. LoTSring, of Cambridge, Oenerul Secretary ; Trof. J. 
mith, PermanGiit SeorcCarj ; Dr. ElnjD, of Pbilulelphi&, 
Prof. S. F, Biird, AssistiDt Seeret&r; of tbe Smithsonian 
Institution, who for the pEi^t (bree ;ear« hM lo ably m&imged the aSwra 
of the ABSoci&tian, deolioed a re-ele^tioo to the ofReo of Secretnr;. Tbe 
fcUowing gentlemen were ap pointed to report on tbe following topics et the 
inaaiiig meeting. Prof. Hear;, " On ourknoirledgeof thelaws of Atmos- 
pherio Electricity;" Pff- J^'*' ""11, " Ou the rewnt additions to ooe 
knowlodso of the Paliojioic Rjoka;'' Prof, H. L. S.niili, " On Mioro-Chcnu 
iatry;" Dr. Woleolt Gibbs, ** On tbe recent progress of Organio Chcmis- 
hyi" Dr. B. A, Gould, " On tbe progress and development of tbe Eleotro- 
obronographical method of Observationi" Prof. Leidy, *' On the TemainB 
of Eitinot Mammalia and Beptilia of North America;" Prof. B. Peiice, 

On the present Blale of tbe Theory of the Planetary Perturbations;" Dr. 
Burnett, "On the reoent adrnnces in Anatomy and Physiology;" ProfL 
AgaMii, " Ou the history of onr knowledge of Alternation of Generation 
in Animalsi" Prof. J. D. Dann, " On tbe Geugraphicat Slalribntiou of 
the Lower Animals." It was also voted that nt the IVtuhingtou meeting 
of the AMOoiation, a general eeesion be devoted to tbe consideration of 
the expediency of a change in the present Btondards of weights and meos- 
htm in tbe United Slates. 

The twenty-third annual meeting of the British AasoDiation for the Ad- 
TMiaemeiit of Scionoe, was held at Ilnll, Seplember Ttb, Prof William 
Hopkins in tho Cbair, The attendance vtas less numeraus than usual, and 
no eommanlcations of especial interest or novelty were presented. The 
Committee on the establishment of an Observatory and telescope of large 
optical power in tbe Southern Flemisphere, reported through their chair- 
tun. Lord Bosse, that »a applieation had been mode to the GoTernment, 
Mtdthat the necessary funds would most probably be granted. A recom- 
mendation of the Association, that in the eient of a survey of the Gulf 
Stream beiBg undertaken, provision should be mode fur investigatiag its 
Zoolo^ and Botany, has been communicated to tbe Admiralty, and fdvor. 
ably reseivcl. A propositiau from Dr. Bacho, Director of tbe Coast Sur- 
vey of the United States, for a joint survey of the Gulf Stream by the 
United States and Grotl Britain, addressed to ibo Preaidont of the British 
Aasooialion sinue tbe Belfast meeting, has l>cen forwarded to the hydro- 
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ffTupher or tha Admiralty. It was voWd lo hold the neiC meeling of tlii 
AsBooi&tioa t,l Llvcrpoal, the Earl of Hnrrowb/ h&ving been elenWd Presi- 
Jout for tho anauing year, 

Tbo aanujil meeting of the German Asaociation far the PromotioD of 
Scienoe, was held at Tuhiogen, on the ISth of September, It wna atlenil- 
ed bj sbuat 580 memberB, inoluding a moderato aprmliling of French kud 
RuEsians, two Americans, and a few English. 

The President, Prof. Voq Mahl, hiiTing for some renaoaabaented himielf, 
tlia chair waa taken by M. Bruhna, Profesaoc of Medicine at Tubingen. — 
Receptions by the various neighboring tovrna aiul citiea vero given to the 
Assoaiatian, and public and priraCe hoapitalitj was displayed to an unlim- 
ited extent. The ecientific part of the meeting waa equally satisfactory. 
Iq the three general or pablic sittiugs none but aabjeots treated in a pop- 
ular manner were this time admitteil, and all papers that could in the least 
oflend the ear of ladiea had been strictly rejected, — a laudable restrictlan, 
probably adopted in conseqaenceof the complaints made by the press that 
medical aubjeols, not intended for atiy bat medical men, had been brought 
forward. 

M. Schultj read an intereitlag pnper "On the Develapmcnt of the Natu- 
ral Soiences From tbe Miildle of the Sixteenth Century until the Middle of 
the Nineteentb." Hea^umed three periods : Lat, The period when knowl- 
edge waa banded down by oral tradition. 2nd, Wiien it waa propagated 
by writing; and, 3rd, When perpetuat«d by printing. The preaent time 
lie looks upon as tbo commencement of a fourtli period, when, by the inli- 
tnato international Intercourse and the power of steam, knowledge is mp- 
idly diffuaad. DoTe, of Berlin, gave a, comprehensive acoonnt of the preti- 
ent state of meteorology, and a very clear oiplanaiion of the causes which 
determine the weather of Europe. Carnal spoke on the importance of 
aalt, gold, and coal, — three mouosyllahlea playing an important part in 
the affairs of the world. He complained of the ignorance prevailing in 
England on the aubject of Oerraun coal, and quoted a ODnveraalion he hod 
with an Englishman of some scientiljo standing, who aake<l him whether 
there were any ooal in Qermany ! — a question he answered by slating that 
not only hod Germany enough ooal tor ivt own demand, but it conid supply 
En>;land and all the world, at tlie rate coal ia now used, tbr SCH) years to 
come. Fraas gave on ouconnt of the oldest inhabitanta of the Snabian 
Alps. It appears that a few years ago, (basil teeth were (bund, which some 
at once doolnred to be thoao of man. Thia determination, however, was 
called in ijuestion, aa no human teeth of the mammoth period had ever 
been (band in any part of the globe. Again, these teeth were cihibil«.i 
last year in Wiesbaden, by Jtieger, when they were generally admittod to 
be human teeth; one waa even sent to Onen, who agreed with the Wiesb^ 
_■ 1* 
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dan nsBtingin proaountiag tbem to belong to nun. The dUcoTerj otaB*~ 
eral almoat perfaotskulla has set the mailer finnlly Mrest; tiiero wn»ii 
rftoe of men living Blraaltuneouaif niththcmaoimolh and other bug«ftUtB- 
diluTian anim&la. 

The lactianal meetings irore ircll attended. In the SectioD for Chemia- 
tc7 aad Phirmaeola^f, tliere were Puhling, Sohlosstiergher, Leube, Babo^ 
WeidenbD4[:li, Ammerniiiller, Freseniiis, WeltuD. tL Rose, &a.; Fehlilig 
ud Base alCernatet/ preiidel In the Saction Tor Mathenntice, Physio, 
ftnd AetronoBiy, Wolfori, Os^nn. Raosch, Dove, Uoltsroann, Gugler, &•; 
Dove nnd Osann presided. Die Section Gjr Medicine and Surger; rouotad 
the largMl nuoiber of members. On the 2-ith of September the ineeUnga 
ire e t.niLllr closed. Ooltingen was cbosen as the place of meeting lt>r 
18&}, and Frofessars Listing and lianoi, Tfero elecled Freaidenla of tba 

The Soicitific Congress of France held ita twentieth annual seasion at 
Arras, under tfac Presidency of the Baron do Sassurt, President of tbft 
Academy of Bclgiam. 

The sixth annual meeting of the American Medical Assoeiation, took 
place in Now York, in May. 1853. Dr. Kniglil, of Now UaTen, presided, 
and aboat five hundred members were present. The prizes ofTered at k 
Cjrmer meeting for tbe )>e9t origioial essays, ircre awarded to the authorBot 
the two foUowiag : " On the Cell, its paibolo>.-y," &&, by Dr. Waldo J. 
Bumell, of Boston; "Fibrous Diseases of the Uleruj hitheno oonsiderad 
inoonvble," bj Wuabingtoa L. Atlee, of PhiladelphliL Foe the prcmiuma 
10 Bvrarded, there were fineen competitor!. 

The Ray Sodely held its tenth annual meeting at Hull, during the meet- 
iog thereof the British ABSoolation. Thecauseof delay in the issue of the 
last part of Moi.<irs. Alder and Hancooli'a woric "On llie Naked Mollusoa," 
was alated to be, the wish of tbe anlhors to add as large a mass of new 
matter 09 possible. Of ttvo works for 1862, — oneoontsininga transUtioa 
of Bratm "Od Kejuvenescence in Nature," Kohn "On Frotucoecus," and 
Mcnighini "On UiatomacetD," — was nearly completed. The seeond toI* 
nme of Mr. C. Darwin's " Barnacles and Sea Acorns," is in the press. 
For 1854, the Council propose to publish ProC Ailman's work "On tbe 
British Freshwater Poiyioa," with colored plates, in imperial quarto, — 
tad the Iburth and latl volume of Agnsaii's " Bibliography of Zootof:y and 
Geology." The Secretary, Dr. Lankester, staled that Prof. Williamson'a 
ud Dr. Carpenter's work *'0n the Foraminifern," was Jo progress, and 
Woold probably be published in 1865. 

A mariiime conference, compoied of distinguished representatives of the 
Bantieal aoienoe of tha great maritime nations of Europe and the United 
Slat«a, oonveucd in BrosaeU in August last, for the purpose of deviung « 
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tiniflirm sjBMm of aautiiwl obaerritlkiiia fbr the udruiDeiiieiiC oF-w>iealiSo 
Dftrigatitiu. Xiie oooTCDtioa lield its meetings nt the Toaidonce of Ibe BbI- 
gi»u MinUWr of tbe Interior, at Briusela, and woa oompoied of dglegttes 
repreflenting the fullowiag couatrle? : United Slatfs, England, Priiace, 
RaMiH, Sveilen, Nofita;, Deamirii, [liiltnnd, Bglginm, *nl Portu;ft1. U. 
Qualelet, tha direoior of tho ObserTBlory of Bmueli, wm ohcaea Praai- 
^ilnotor the Coovcatian, Lieut. M>tury hiving de alined that hanorablo post. 
LienL Mnar/ opanei the labora of the body ifith an npat^ of the irinls of 
nnutioal Mieaca in iU present state, of his own pist labara for tha aupply 
of those w»atB, and of his plan for affenting oomplolely the rerormi OMd- 
el by tha oo-opentioD of tUe mirines, mcrnhint n^d miliUry. of all eivi- 
lited nations. Having heard the expoie of Lieut. Miury, tho Convention 
first bealowei its attention upon tha instrninents in gener&l usa among sea* 
men for making their obsarvaiiona; and it ttm resolreJ that e Boris should 
he made to improve seveml of them. The mnrine barometer eapoaislty, 
vru recojniied to lie very deBuienl. So faulty it it, aaiil LieuL M., that 
moteorologlsls in their iniealigalions into tho l*irs of atmoaphBric prejs- 
uro, find themselves almost constantly unablo lo give any value to baro- 
metrienl observations made nt sei. The Conferenoe then prepared a model 
journal for the u*o of Bei-«nptaina in recording their obacrraiiona. Tho 
first eolamn of this journal, indioatel the numbor and kind of obsorvO' 
tions which the United States Ooierament requires of aaa-oaptiina in order 
to entitle them lo gratuitous pnclJcipation in the advantages anticipated as 
tho reault of the eyat«m. They are required to record onoa a day, the 
position of tha ship, Ibe direction and force of cnrrcnta, the height of the 
bLtromoter, and the lomperalure of the air and water. Tha force and di- 
tcotion of tha winds must be given three times a day, and the variations of 
the needle must be noted whenever observed. The snoceedlng oolumns of 
the journal are intended particularly fbr the use of vraielaof war, and are 
to contain complementiry obacrvalions, the making and record of which 
rt>quire more time, oarc, and skill. When the observations shall have been 
mode and recqnled in the manner preacribcd, they are to be forwarded to 
a bareau organised ad Koe, where they will be euunined, and the informa- 
tion the; contain made use of for the disoovery of the general fiieta and 
laws, the knowledge of which ia necessary for the advancemeat of the sci- 
enee of ntvigation. The King of Sweden oaused to he announced to the 
Convention that he had already given orders that the joumala kept by the 
Swedish naval officers should be transmitted to the Royal Academy of Sci- 
enoM at Slockliolm. The Qovornments of IloUnad, of Belgiuui, and of 
Portogal, have taken similar measures, and the Admiralty nt Great Brit- 
ain wtU order meteorological observations to l>e made in tho royal navy. 
Lieut. M. aunouaaed that the meraboot mnrinei of olher nations woold be 
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placed, in theproaeculionorchis work, upon the same footing with that of 
tho Unitod States ; that is to saj, ever; sea-captain wiiu would keep A 
ing liiB voyages a jnurnal upon the plan prescribed by the Convention, i 
fbrwaril a copy of the same to the Ameriaan Oovemment, ahoiild be enti- 
tled gratis to a copy of the Navignlor'a Qaide, and of the ohans of iriixls 
and culrents which it was intended to publish. Having settled these ti 
ous matters, the ConTentiOD ndjoarned fine die ou the gth of September, 
•ftor voting thonlcs to tho Belgian GoTernment for the liberal spirit with 
whiah it had cononrred in the views or the delegatoi, and furnished all 
needful bcilitics for the prosecution of their labors. 

A project of a popular geographical inatiiution has been orgatUMd In 
London, and a prospectus issued under the allspices of Sir Franois Bian- 
fiirt, Mr. Layard, Lord Stanley, and others. IL is proposed to pnrcbaM ' 
Hr. Wylde's "Qreat Globe" in Leicester-square, and to surround th» 
present building iirith rooms and galleries, devoted to mnseunis, librariea, 
lecture iheotres, and other apartment?. The Proapectng states as followt : 

" WhiUt it is intended to maintain the Inrgo model of the earth iu its 
prwent position, it is proposed to add to tho present extensivo coUeotion of 
■notent and modern maps, charts, and books, all the maps, chnrta tuA 
geogrephical works published throughont the world ; and to invite tl 
HsiBtance of fbroign governments and societies (many of whom have aL- 
ready kindly offered their pnhlioatloDS,) to contribute all their maps, oharta, 
and geographical works, published under the saoction of the state, bo tliU 
proprietors and the public may have immediate access to the best sootcm 
of information on cvei^ subject connected with geography, hydrographj, 
and the allied sclencps. 

" It is further proposed to maintain a competent body of demonstraton 
•nd lectnrei?, who shall deliver regular courses of lectures upon phyaia*! 
and political geography and ethnology, not only within the model, butal 
in the theatres of the Institute, so as to embrace all the reiiuirementa of 
great geographical school; to hold meetings of the members, at which at 
entific papers shall be read and dlaoossed; and to nphold a library tu 
reading-room, where the most important newspapers, English, Foreiign, ', 
and Colonial, will be Gled, where the maps, charts, engravings, booki, ai 
tnuisacUons of learned societies, cao be conveniently oonsullod, and wheift'l 
the latest information bearing upon geographical discoveries, and all a 
lers especially relating to new shoals, rooks, and harbors, will berogalulj-V 
eihibited." 

At the meeting of the American Association, Cleveland, a eommuniiut-fl 
lado by Lieut. G. B. Fluut, U. S. A., proposing tbe establish meat T 
of a geographical department of the Library of Congress, but having at tin 1 
distinct ami separate orgauiiiation. In this library, under Ihs \ 
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topsTtUion of Congrea!, it is proposed lo colleol and preaerve (he follow- 
iag mitteriils nitd soiirces at gcographioal informatioo. 1. A Grat-clus 
terreatria) globe. 2. AU materiaU Ulustruting the carl; and recent geo- 
gnpb; of the United States, both its seo-coiuts and interior, ineludlng 
tnaed copies of nil mluable mnps and abana in maDuacript and not pub- 
liahed. The materials ibr illustrating the past and present geography of 
ih State, CouDt;, Township and Citj, should be giithersd by purchuae, 
owreupandenoe, and tracing. 3. Atl maps and charts on the rcmiinder of 
Jbnerica. 1. The Admiralty or sen-coast cbart of all the European and 
ir foreign States, and the detailed topographical snrvejg a( their in- 
in, where auoh have been made. 6. The most approied maps pub- 
Kthed rmm priiata resonrces whether as aliases, nautioal oharts, or mural 
I, incladlog pablioitions on pbjsioal geography, guide-boeka, ntilraad- 
i, and oit; h&ud-books. G. A oamplete collection of all the narratiTes 
ot yojages of discovery and eipiornlion, espeoially those undertaken 
lij the English and French Gavernmenls. 7. Geographical, geodetic and 
iuiiIb, and treatises, with all the requlsilc bibliographical aids 
to the amplest geographical inveatigalion. 

1 that this department shoald be placed in charge of 
k initable person, who ohoald yearly present to Congress a report, on the 
geographical GxplorntitmB by our own and forciga OoTemments, or by in- 
diTiduals, so tar ai their results can bo (earned; making it a synopsis of all 
the interesting and important geographical facts or publications Tor the 
yttr. Upon the same officer would also derolTC the duty of maintaining s 
Qorrespoudence with persons having special geographical knowledge, of 
keeping a list of persons who could be addressed Gtr additiooal infurmatloa 
on fbreign and domestic localities. Also corresponding relations should be 
nuntained with foreign geographical sodetiea, and their publications se- 
enred with promptness. At present no colleclioa in the Uniled States ap- 
proaches the completeness or efficiency here contemplated. The Harvard 
ooIlectioD, so eicellent in old maps, is Tcry delicieat in these great 
works of interior and exterior survey which characterize the last Sfty years. 
No oolleotioQ exists in our land which furnishes full materials forexteoaive 
inTeetigationa, such aa are now more and more demanded b; questions of 
history, science, commerce, and polioy. There is no probability that such 
a ooUection can aoon be farmed anywhere except in the Congress Library. 
In the facilities which such a library, located at Woshingtjin , would furnish 
the State Department, the Engineer and Topographical Bureaus, the Coast 
SuTTey, the National Observatory, and thoaeveral Nary Bureaus, the Gov- 
ornmeut would derive a full equivaleot for oil its cost. The value of such 
a coileelion in its relations lo legislation; in iU illustration of river and 

i; iDitsprotpeotifeaM fbr lUostrating history, and gen^^^ 
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A UniTBiaal EihibitJon of Msnufeotares, us well u no Eihibition of Hnt 
Arls hMbcen determineil upon by i lie i'runch Oovernment.tomlitplawal 
Pftrii, i» 1855. The oonstruolion of a Crystal Pilaoe, of gi 
and iplendor, hna alrendybMO comcneaced m the CbMmpB Elyaees. 
length Yrill be 250 yds,, breadth over IIB yds., heifiht nearly 115 ft. T*» 
ir wftU Kill be of a oiroular flirm, flanked -wilh aii towers, and h«T- 
ing SOO arched recesMs. Theoaceu to the int«riorof the palace will be bj 
flrar Urge entrances, and there will be additional ones by some of tk» 
towers. The prinaipal front will be on the Champs Elyaecs, and the 
will eonsSsr of only iron and xine, glazed similarly to the London Cfyrt^l 
Palace. The plans for ornamenting the building both inaidc and out 
Ter; aostly. The area, of the whole of the building will CD<er a larfkoe of 
about ieiea ncrea and n quarter. 

An interesting Exhibition is abonC to open at Amsterdam, Holland. ^Hm 
dtiiene oflhi* oommercial depot have resolved to hold in their most ptoMi-< 
esquB and interesting town a series of public exhibitions, illustrating 
past and present state of the great departments of industry. Each ] 
will be devoted to a particular subject : — sculpture, pninting, arohileotiMi 
shipbuilding, nianu[ii<!turH of various Icinds, and so forth. The snbjsst it 
the first exbibiiion is Architecture. It is propoeeJ to eihibit Bpeoimens oCi 
baildiog materials, inatrunientfl and utensils, machines for raising mUM) 
to great el mations, plans of structures, ancient and modem, fnnej itagmj 
models of all sorts of edifices, churches, templea, mosques, pahices.pagodfcl, 
ornaments used in dccomting. and the like. The cnlerprise is said to hmn 
■wim the grferal approbation of the Hollanders. 

The Geographical Society of 3t. Petersburg ia about to despaWh «xpa 
tions to make scientiflc researches in Eulem Siberia and Kanitschatka, to' 
(he Caspian Sea and the neigbburhood, and in different parts of the InM 
known European and Asiiitia provinces of Russia. The expedition |[ 
Siberia excites the greatest interest, and it is expected that it will make «mM 
important additions to the diSerent branches of science. Twelre yooM 
men are to accompany it for the express purpose of taking astronomifMlj 
raagnetio, and mcloarologio observations. 

The United States Expedition sent to Japan, under the cornmand i 
Commodore Perry, reaoheil those Islands in August last. The GommodoM 
anooeeded in obtaining an intersiew with two princes of the Empire, m 
deiiverud the letter from the President of Iho United Stales, as also his 
oredeutials. It wns arranged that, m the euhject matter retaired th* oMi 
aideration of the Emperor and tho great Ministers of St-ite, a^ 
should be called for next spring, Theexpeditionwosreceived in 1 

Jap'uiese, and there are strong grounds of exptctntion ll 
K t(M^ &<rorable to commereo and intercourse may be arranged wilb t 
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•icliuiTe people. No salentifia obserrAlioiu of mj nuuotint vere mad at 
this vUit ol the U. S. Squadron. 

The Americaii Eiplormg Ei^peditioQ to the North Paoific, sailed in Mfty, 
185;j. The fleet eonaists of the sloop of war Ymcemies, the ateimer John 
Uanoock, the brig Porpoise, the Bohoouw ycattnore Cooper, and the clip- 
per John Keaned}'. These firo leaaila are placed under the dommuid of 
Commodore Cadir&lter Riagold. and are fitted oat with the beat instrumenU 
proourable in the Halted Stales or in Europe. The expedition a expected 
to be absent about three yean. The Bcienlifio obseriers who go out with it 
have orders to eiplore oa minuWlj aa shall be found oonvonient the shores 
of Aaia and America bordering on Che Northern Paciflo and Behring's 
Straits. The eurreye wil! also extend to the Japan Islands and Wate s, 
the Gulf of Tarlarr, the shores of Kamtsahatka, the Sea Okhotsk, and alt 
the isles and inlands in those latitudes, including the Aleutian Islands and 
the Sandwich Islands. 

Commander Lynch, U. S. Navy, despatched by OoTerQuieDt during the 
year 1852, on a proUimnary eipcUition of observation to IVestorn Atrioa, 
preparatory to an exploring expedition, has returned during the past year. 
He waa on the ooost of Liberia and that vicinity from early in January to 
late in March, and explored all the riiers of the region. He found oona 
saTigablemore than 21 miles above the mouth. He is possessed of no ver; 
exalted idea of the feasibility of white cokiniiation of the West Coast of 
Africa, eien in a temporary way, and for commeroiat purposes only. Capt. 
h. intimates that there is but a single Englishman kaonn to haie surTiTed 
the climate of Sierra Leone for Rie yeara, at the end of which time the 
fever oarried kiin off. It will be recollected that perhaps 40 years liiua 
the Portuguese coloniied an island in the immoliale yidnily of Quinea, 
sending thither 7,000 souls. At this time there is but a single indiiidn&l 
living in whose veins the blood of any of these colonists is believed to 
course. This is a Cwt malting stubbornly indeed, against the idea of a 
much more profitable trade with A&ica, as the result of any possible oQbrt 
. of onr Govenuoent to compass that end. 

An expedition for the exploration of the interior of .Australia, hss been 
projected by the British Qovemment. It is placed under the direction of 
Mr. Ernest Haug. and the party accompanying him will be provided with 
every requisite necessary to insure a sncceasful result It appears that the 
great unluiown interior of this continent can t>e moat safely reached by 
making a storting point from the mouth of the great navigable river, the 
Victoria, on the north-west coast, where Capt. Stokes, of H, M. 8. the 
Beagle, so fur explored it as to arrive at within about r>00 milss of the 
centre of the cautinent. CapL Stakes was obliged li 
BuffiuMt r«uorces; but be ascended br enough to aatiif^ hinutUof tka 





fiir prospeat of sutoess for any fiitare explorer. Ho say, — " Its dirtetloB 
oontinned to the DDiiIhiraril, and far awnj could b« traced the gliBtening 
^reea Tilleys of its oonrse, na it flowed on in aadimiaiihed magniludf j " 
Mid his lut "regretful v1eiT,"ns he deseribes it, was taken in Int. 15" 86', 
long. 130° EL, at a diatauce of 140 miles trora the aca. As yet, hoireTsr, 
no explorer has sacceMfUlly passed over the const range to the flonth, • — 
where Mr. Hang hopes to find large graaay fields extanding fur towards Uu 
interior. Dr. Btundell thinlis that the hitherto bo greatly dreaded " Cen- 
tral Desert" of (his Btrange continent may ultimately prove to be no dtitrt 
at all; for desert nod fertile spots border each other so closely In AnslrnliaM 
to malce that circumstance one of the most striking peculiarities of ibe land. 
The eipodition may thus not only hope to solve the mystery of the interior 
of Australia; bat traversing, as it proposes to do, the only hitherto grtat 
unknown portion of the continent, it will at any rate fumisb the neui* i 
making a rough map of the whole, — determining to the colonists of U 
•astern, sontherD, and western provinces whether or not the interior is 1 
Temaio to them and to the rest of the world on impassable lerritor; and " 
sealed hook." 

Dr. Sutherland, who was attached to the Arctic Expedition nnder Capt. 
Peony, in 1S51, is about to undertake a journey of exploration in Sontli- 
mitem AR'ica, under the auspices of the Londoii Geograpliii»1 Sooie^. 

Dr. Harvey, the well-known Botanist of Dublin, is also about to vlilt 
Australia, under the joint auapices of the DoiTersity and of the Raykl 
Dublin Sooiely, for the purpose of exploring the natural history of tin 
MUthorn coasts of that continent. Dr. H. will give espeoial Mtention to 
the oolleetion of Marine Algio, and will be absent until 1855. He i 
proposes various subscription sets of AlgiB, at the rate of 21. 5s. per 100 
speoies, properly prepared and delitered in Europe. 

jLccoants hare reached the French government that M. Emile DsTlIe 
and M. Duret, two of the gentlemen employed by it to explore the eentral 
parts of South Americo, have been carried off by the yellow fever at Ri« 
Janeiro; M. Lefebvre Durufle, the third member of the eipadlUon,- 
though attacked with the malady, escaped. The loss of M. Devils b 
k great one ; as, though extremely young, he was well knoicn (br hit 
att^nments in natural history and other brancbes of science, and Raav 
enterprising traveller. He win, in fact, the very man that could bo wished 
fhr to explore the immense centre of the Soath American continent, vhiob 
is at present as little, if not less known than the central parts of AtVioo. 

Dispatches have reached her Majesty's government from the expeditioa 
now conducted by Drs. Barth and Vogel in two diSereot parts of Inner 
AfHoa, the former pushing his way towards Timbuotoo, the latter to Lake 
Tsad, to supply the vacancy left by the death of Dr. Orerweg, and to oc 
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fitU the lurve; wbbh ibe latUr be^u. There never was an eiploring 
aipedJUoD oonducted irith greater peraereranoe tbaa tbii. TraTellen 
■ocois the OrentSah&ra know on IbeiroatBot tbat tlie; hare & difficult and 
dBngerausjouraey belbre tbemi but to bruie tbeae diffioultiu anddangen 
TtkT afler year for Tour oonsegutive yenTS, witb aa heroia enduraiice and 
nndiminisbed coarage, solely for tbe aake of acicoce, oa is tbe ease wJtb 
I)r. Birtb, is an oacurrence unparalleled in tbe blatory of geograpbicAl 
discoTery . Tbat traveller, after losing; bia only two comradea, nnderUkei, 
alone, his jaurnoy from Lake Tlad to Timbuatoo, one of the most diffieult 
altompti that could well be Imagined. When be wrote his last letters, at 
the end of NoYember, be ivas jost about to leave Lake Tsad on that lour. 
Tbe cam muni cations now received bring up the iDtalligoiiae three monlbs 
beyond Che last dale — namely, up to the beginning of March laaL We 
find tbat at this time he bad gained between 400 and ^00 miles in bis 
joumty, and entered the Fellatab province of Kaabna, where he was well 
reoeived. An escort of 200 horse is necessary to initure his safety in orosl- 
iog the next districts towards that celebrated place, tbe goal of his jour- 
ney; and a very circumspect management, backed by a certain amannt of 
means, is necessary to obtain alt the asaistance required from tbe Fellaiaba. 
The aupplies already sent off last year bare not yet reached him, and the 
great encouragement, which the news of Dr. Vogel's coming to bis assist- 
UDoe nonlJ be, is still denied him. Nevertbetess, with nnbroken spirits he 
pushes onward. Klay be successfully return, and, united with Dr. Vogel, 
accomplish still greater results. Meanwhile tbe last trateller has very 
successfully performed the moat trying portion of bis journey to Lake 
Tsad. in having crosaed tbe Desert of Tripoli to Marxuk; a region which, 
during the sninmer, is almost entirely waterless. Dot so succeoafulty was 
their journey porTormed, that neither Dr. Vogel nor any person in bis 
caravan saSered any indisposition; and oat of tbirty-three camels only 
one was lost, tbe caravan arriving in Murmk in tbe best order. At that 
place Dr. Togel will bo occupied partly in redaciiig his nomerous astro- 
nomieal and hypsometrienl observations made on the way, and transmit 
then by next courier. Ho hopes to start for I^ke Tsad in Che beginning 
of September. 

A new Arctic eipeditlon under the charge of Dr. Kane, IT. S, S., fitted 
out by private liberality saileil from New York during tbe spring of 1853, 
for the purpose of making a renewed search for Sir John Franklin, and 
for exploring some parts of the Aroiia territory hitherto anviBited. 

The Secretary of the Navy, in his annaal report, takes occasicn to 
express his regret that in certain charts uUored from tbe Knglish Admi- 
ralty Hydrograpbic Office, on the 4th of October, t8u3, an error has been 
oommitled, and eredit givaa for oertain tieir diMov*' 
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of the BrilUb Nftiy, vbereM io truth lbs lands were diicorerad 
mud named hj the Atnerioati expedition ander ooniiiiiLDd of I-ieut. 
Da Havhn, which puied the English vessels, and led the ws; up Welling- 
ten Channel in February, ISfiO. 

The Kaval Obaervalory, under tlio superinlendencfl of Lieut. 
Had&i, is doing much for the servioo and navigation, and much for tliB 
bmefit of mankind and Che honor ot our country. 

The operalioDs of the Coast Survey have been prosecuted vrith vigcir 
daring Che post jear. Tha operations in the lield or oBoat, and in th« 
Office, ha»a oitondeJ to all the Stales and Territories of our 
tha Attantie, tbo Qulf of Mexico, and the Pacific. On the Aciontio tha 
trlangulation reaches, with an interval of 22 miles, from the month oftlM 
Eennebee River, Maine, to Boync Sound, Korth Carolina. 
menoed in South Carolina, Georgia and Florida, and citcnds from Mobile 
nearly to New Orleans, and from the head of Galveston Bay to Matagorda 
Bfty, in Teios. The other operations follow it oloaely. A hydrographio 
rwonnoissanoe of our western coast has beon mode from San Diego to 
Fraier'g Kiver, and preliminary sarveys of most of tho harbors, with 
charts of them, have been publiahed, or are in progress. It is believed 
that the history of such surveys does not preaenC a parallel to the prompt- 
ness with whioh the execution and publication of the work on that impc 
tunt ooaft has been m ado, keeping pace with the development of a ooi 
meroe itself without a parallel. One hundred and forty-three maps » 
oharts have already been issued from the Coast Survey Office, inolDdini 
■kecehes of examinations of dangers on the coast where the regular bi 
veys h«ve not yet reached the localities. The report of the SuperintBodeDl 
fhr the post year is accompanied with fifty-five maps and sketches, ahoW' 
ing the progress of the work, and giving information important to navi- 

The great work of constructing the Pacific Koilrood, which will place k 
■lamp upon the enterprise of the nlneteeuth century, may now be looked 
npon OB fairly undertaken. Four expeditions of survey have be«n orgmn- 
ud under an appropriation of SI6O,D0O, in order to present the i 
practioable line for the track. The first, under command of G 
Stevens, of the Mrriiory of Washington, late of the corps of U. S. Topo- 
graphical Engineere, left St. Pad, Minnesota.inJune, and followed the moit 
northerly route, moving westward aorosg the upper branches of the Mi>- 
■Durl, through the Che South Pass, thence to Che Columbia Itirer. The 
report of this expedition has been received, Three new pusses in the 
Koo^ Monntains have b«in discovered; one of which, ocrcrding to tha 
barometer, is two thousand five hundred feet belotv the famous South 
FUa; the esoent in both directions is gentle, and it would seem that the 
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whola mage had been aaak at tbis paint for tbo eipKU purpoBc of alloW' 
ing ths p»aaage of a ItaitroHd. The great diffiaulty in exploring tli«se 
puses and the lerrltorj' nest arises IVom the dutje forests nud luiurioDt 
TBgetBtioa. 

Hie aeeond eipedition, nador Lieut Whipple, of the Topogrnphioal 
oorps, is under iaslruutionn to iiivey the rout<: from JMemphii b; way 
of Viokaburg, Fort Smith, Arkansna, and Albuquerque, Neir Melioo, and 
tiMnfla to thefrODIier line of Colifijrnia. Lieut. Williamson ib direoted to 
left*e Ban Diego with a surveying part;, and meet Whipple at WUkinis' 
Pass, io Sierra Nerada. 

The Iburth partj irae under the charge of Lieut, Gunnison, who wm 
ordered to r^ndexvous at Counuil BluITi, and explore the central routa 
takan by CoL Fremont, in his liist eipediiion, the termination of whioh 
WM SO disaatrons. This last is the favorite route uf Col. BenUn, and the 
oxpedilion trill be aocompanied by Mr. Kerr, ooe of Col. Frcmoni'u men. 

These various expeditions were fully equipped and provided with men 
of Mieace and artists, as well as the usual accompanimeata of bushmen 
and outtiera, and are furnished wiib salontiSe iustrtimcnU, kc. A mounted 
escort of Ihirty-firo V. 8. troops aocompany each party. 

Since the preparation of the above notice, ialeUigencB has been receired 
of the maesure, by the Indians near the great Salt Lake, of Lieut. 
Qonnison and the Eugineer, Mr. Kerr, with sevural others of the party. 
The notes of the survey, aa well as the iustruments and journals have been 
recovered. 

The brig Dolphin, Lieat. 0. H. Berryman, has recently rotumed to the 
(Jiiilcd States, having been proQiably engaged in special aeriiue, luider 
Aot of March 3, IM'J, in taWng now roal^, ond perfiwtiag the diseoTeries 
made by Lieat. Maary, in the coarse of his investi^tiono of the wiadi 
and ourrenti of the ocean. Much credit la due to the officers employed 
in executing this hiw. 

Lieut. Gllliss is actively engaged in the pahlioatlon of the result of his 
astronomical obierTations, at Santiago, Chili. The report of Lieut. Hem- 
don, presenting the result of hts explomlion of the river Amazon and i[a 
tributaries, is nearly ready. The report of Lieut. Gibbon, itho was of the 
same party, but osplored a different section of the oountry and returned 
later, is nearly completed. 

Lieut. Mockai, who accompanied Lieut. Gilllis, returned to the United 
Btatce laM lammcr, having ma>)e a series of magnelionl ohservations very 
itieceaefally at all the elcvalions and at distances of 100 miles entirely 
acriiS! the Pampas, Soon after leaving Mendoia he bad the niisfbrtuoi! to 
break hl< barometer and injure his chronometer by falling from his horse 
■g thai he ni unable to obliuti tbie longitades of his i 
2* 



a magnetioal ■tatj' m 

_■! J 



^■^^^ N0TE3 BY THE EDITOR 

ftad the barouiBtric profile of tbe coautrj. Beuig deiirooa to complete bli 
vork, he valunteereJ ia retmoe his grouni]. and left the Uoited States fer 
this purpose some monthi siace, Iklciug with liini a declinoniGter aad dip- 
oircle. t«o Buntcn's b&rDmelera> and apparatus for delerroining altilndcs 
froDi tbe boiling point, and some amallei iDStrameDts. IShould the Argeii' 
tiae Frovinoea hare become anfficieotlf quiet, Lieut. Mocitai will first crooi 
tbe Andes at tbe Flonetan Pass (laL 35'' 20'], next at tbe Portilla Ftm, 
whii:h LS the moat nlevntcd (Int. 33" 40'), and finall; at tbe Cambre Mid 
UspaldtaPass (in lat. 32" bO')i from whenw he will return to the United 
States. 

A full chart of Lake Erie has been eoatpiled from aorrejs made under 
the dire«liaa of tbe U. S, Government, by othcors of the corps of Topo- 
graphioal Engineers. ThU chart sbows Lalie Erie divided into throe teo- 
tioQs; the flrst eiteodlDg downward from the hend of the Lake to Point 
Fellee Island; thescaood from thit iskad to tbe base of Long Point; voA 
the third below that point to the Niagara River. The first eeatioa is the 
ihallovest, and presents a general plat or level, witli an average depth of 
thirt; feet water. The second division presents another and macb more 
extensive pUt or level, with no obatruotions to navigation, with a depth of 
water from siity to seventy feet. Tbe third section ia the deepest, as well 
as the most uneven portion of the Lalte, ranging from 60 ft. to ^01 in depth. 
At a recent meeting of the Iloyal Geographical Society of Berlin, M. 
Meedlcr, of Dorpat, anDDUDCcd that the Russian Government is about to 
have measured the degrees of the meridian from the North Cape, in 12^° 
North Utitudo, to the mouth of tbe DanQbo, in 45^" of the same lat- 
itude : — that Is, on a line trbich traverses Europe in its whole length, uid 
forms about a fourteenth part of tbe entire circumferenee of the earth. 
This measurement will exceed b; three degrees the largest ever before eze- 
outed, — that which tho English carried from the Uimahiya to the southera 
point of British India, 

A Dew oompanj, under the title of the Mediterrauoaa Electrio Tele- 
graph Company, destined to unite England with Africa, the East IndUi, 
and Australia, by way of France, Corsica, Sardinia, and Algeria, has beea 
fanned in Franco and Enghuid. The .capiul stock is £300,000, divided 
inU) SI),O[)0 shares. The work is to ba immediately oommcDced. 

The construction of a sub-marine telegraph between England and Bel- 
gium, and also between England and Ireland, has been soccessfulty aoooni' 
plished during the pist season, aud both lines are now iti constant apent- 
tioQ. The length of tbe sub-mariue wire across tho Irish Channel, ia 
■ii^ miles. 

The lubject ofoonneating England and America by a trana-att^uitic oom- 
nuiuo|Ciua, hai been agitated to aoiae extent during the past seasou ia 
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Great Britun. One csmpnny has even advarUsBd toi propossle for the 
nunafiwttire of ibe necesaar/ cable. 

The diataniK between Qalwa; anil BrlUsh America ia not f<ir from 
1,G00 miles. Galiray is slresdj eonnected with LondoD nod utl the great 
EuFopeai) lowii!! bjf telegraphic Hum. A oompany in New Brunswick hat 
undertnkea to extend the wires which now reach fconi New York to Hali- 
fax, ka Rir as Cape Bace, ao as to leave nothiag bat the sub-oaeanic line 
to be finished. Can itbe liiiiBhed P Is itpractieable ? With all the objec- 
tions duly weighed — sarrenla, icebergs, rarinbls temperatures, whales and 
what not — is the balance of prohabilitica in favor of the saheme! The 
British Company oertiunly think bo— two years' sife working of the line 
between the South Foroland and Sangatte, doubtlcas forming the groond 
of conviction. 

The London Literary Gazette states, that the Rev. J. W. Koeile, of the 
Church Missionary Society, of Eoglnud, haj recently returned fhtm Sierra 
Leone, where ha has mode cxteoEiire Investigations into the Afrioau lan- 
guages. There are a groat number of Ubernted negroes at that place, from 
whom be hss oolleeted n oompar&tlTe Tocabulary of the languages of do 
less that 190 diSbrant eouDtries, from almost every part of .^frioa, which 
will contain upwards of 109 distinct languages. Besides that, he has 
written n grammar of the Vei language, and one of the highly developed 
and most interesting Bomn laagange, which, together with the Fellah, 
CDTistitale the most important languages of Central Africa, The Bornn 
grammar, it is believed, will throw new light on the oharaatcr of the Afti- 
oan laDgunges. We believe that these results, which conatilute the most 
comprehensive fuud of philological information of that continent as yet 
oolleet«d, are lobe fiirthwith pablisbed, with a new ethnological map, 
showing the looaliliM of the various countries, a great proportion of which 
have hitherto been unknown, even hy name. 

Commissioner Bartlett, late of the ^toxican Boundary Survey, has, hy 
the aid of the Indian vocabalary pnbliahed by Mr. Oalotin, recently dis- 
covered that the harsb guttural language of the Apache Indians, our new 
South Western border men, ia the same dialect as the Athapesean of the 
distant north shore of the American continent. Similar indications of 
ancient emigratdon may be expected at every point. 

A review of the progress of mechanical, or any of the branches of phys- 
ical iclence, during the past year, striltingly illustrate the fikct, that many 
important inventions and discoveries whose reility was made known years 
ago, are but commeDclng aa eiiatence, through their practical application 
lu thu wants of every day life. In this work of Ume. the tranafurmation of 
that which was theoretically true into that which is practically uschil, 
there U grwt and wDndeiful progrtM. Thii progress is silent, anmarhed 
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by anjr new diseorerj, and sttncts little atteation ; the mpplication le, 
howerer, at last made in the right waj, and now that which waa a fljmbol* 
becomes an element, or an instrument of power. 

The improTements recentljr made in the applicatioa and use of the 
screw propeller, are opening a new era in the naral and mercantile marine. 
As an indication of this, the management and erolations of the great na^al 
reriew of England daring the last sommer, may be quoted as an ezanq»le. 
" We are now," says Mr. Fairbaim, *< in a state oi transition between 
the paddle and the screw, with nearly all progress in &Tor of the latter. 

The most powerfol locomotiTe hitherto constmeted, has been boilt daring 
the past year for the North Western Railroad, of England. The peealiari^ 
of constraction consists in the great length given to the fire-box, in which 
the greatest amoant of steam is always generated, and in the oomparatiTe 
shortness of the tabes, which were only half the osoal length. The steam 
generated by this boiler was sufficient for any engine of 700 horse power. 
This engine was intended for an express, to run on the London and Bir- 
mingham road. 

In manu&cturing machinery and processes, both in England and the 
United States, and as a gratifying feature of progress, the almost uni- 
versal prosperity of the working classes should be noticed. 

A new combing machine, of French invention, has recently excited 
some attention in England. It is applicable alike to cotton, flax, and 
wool, and combs the fiber instead of carding it, by means of a series of 
small combs applied in succession to the cotton or flax, by which means a 
much finer yam can be prodaced from the same material, than is possible 
by former processes. 

A great improvement in looms, known as '* Eccle's Patent'* for weaving 
checks, was exhibited at the New York Crystal Palace during the past 
summer. Among the other contributions exhibiting great mechanical 
ingenuity, made to this exhibition, was a machine for pegging boots and 
shoes. It is made almost entirely of iron, costs $150 to $200, and will 
probably weigh some two or three hundred pounds. It works very quietly 
and rapidly, and will peg a shoe or boot, two rows on each side (leaving a 
small space at the heel and toe) in three minutes, cutting its own pegs. 
One man only is required to operate it, without auxiliary power. A good 
workman will peg a shoe by hand in fifteen minutes. 

A machine for making coU, or little leathern rolls used in spinning 
and of which 20,000 per day, hitherto made by hands, are worn out 
Massachusetts alone, was one of the most ingenious contributions of C 
necticut to the Fair. The leather is drawn into the machine in the shi 
of a strap or belt, is cut off at the proper length diagonally, so as to fc 
best edges fbr gamming, is then rolled or doubled over so that the 
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edges being gummed in the operatian. exactly m«et ; irhon tbey are 
pressed firmly together, and tbe noir perrealed oat dropped through the 
mnchiDe ami anotber length drawn in, lo anitergo the Bume process- 
That iagenious oontririLDae, Che aening mnehine, nppean to be comlog 
into ultiTersuil use. Since the SrsI itivention. the machine has been groatljr 
perfected aod ainipiified, aud bus, we believe, nearly attained ila greatest 
excellence, in a roceet invention not yet mode public. 

The newly invented life-boat, to which the prize given by the Duke of 
Northumberlanil, Eng., was awarded last season, has unfortunately proved 
a failure. This boat, it will be remembered, was sejected from a competing 
namber of two hundred and eighty, whicli were urged on the Connnittee 
through plan or model. 

Calvert, of Manchester, £ag., ha9 recently introduced a valuable im- 
provement in the process of smelting iron, by provioualy removing Ihesul- 
phuroas vapor from coal and coke. The reanlta have been most satisfoo- 
lory, the strength of the iron produced by this process being about 40 per 
cent, greater than that made in the ordinary way. 

The Hubjeot of the artificial production of fish, started in France a few 
years linoe by MM. Sehin and Remy, has been taken up in England during 
the past year with great sucoess. A little work, containing full instmottons 
for multiplying fish of nearly every description xo an nlmost incalculable 
extent, has rooently pssied through several editions in London. 

The curioos and useful applioationi which are now so frequently made of 
the improvements in photography, are strikingly illustraled by (be follow- 
ing notice made to the French Academy by M. Milne-Edwards of an un- 
published book of MM. Konsseau and IJeveria : Fhotographie Zoolopque. 
This vtanderfid book does not introduce any new processes of photogrspby, 
bnt presents an extremely important appliantion of the art of photography 
to zoology. The plates which compose this work present as yet only in- 
complete essays, which, however, partly realize the advantages Loped from 
the application of this new an to zoological studies. M. Milne-Edwards 
remarked that tbe loologiet has often occasion to represent a multitude of 
details which escape the naked eye, and yet which it is necessary he should 
show. To show tbem the draughtsman is obliged to magnify ibem, at if 
they were seen through n magniiyiag glass, and the objeols thus repre- 
sented rarely have their natural aspect ; consequently, the niologiat 
always takes eare to nse two sorts of images ; figures d'tnsemble, not mag- 
nified, and ligarea of certain characteristic parts, more or less magnified. 
In the plates presented to the Academy by M.M, Rousseau and Devcria, 
suoh IS these representing the Euryale, the Agnricie, &o., the details of 
structure can be perceived by the oHke4 eye no more than in nature ; but 
If lb* lAMrraF luM a magmf^lng glaM, they ippoar to the ab*erTer'i vj% 
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ta tliey are in nature. The ad'aatages of phoWgraphj oTer engraviiiK 
mre coosulerable, when the n&turaliEt wialics to repieeeat a body of a *eij 
ooinplBx atnicturo ; but in aaotUer regnrd it hoi much more iciporUiit 
advnutagsa. Wlien the loologiat dravra, he reprsaeiilK only what he smb 
in hia model ; he brings ont, as it iceTe, only what goes to eoatirin tbt 
ideas he baa formed npou the Btructuce of Iha body : while pliotogTbph]', 
bringiDg out everjthiag, allows ecery one disposed to dispate the iijat«s 
of tlie aotlior, liberty to do bo, aud places 'm their htLnds all the elemeoV 
of the oontroTer^. Another naturSilist may even make ilitcoveriea upoa 
tbese faitbful images of nature, as ha oould bare done upon nafur< ittty. 
A Talnabte manuil of ail the recent proccasog in pboUigraph; has !*• 
oently been published in New Yorli, by Mr. Humphrey, the editor of tin 
Dtguerrian Journal. 

"Stellar Astronom; oontinaea to maniteat a rigor and octiTity worthj 
of the loity interest which attaches to it. Beasel bad made a snrvey of all 
■tors to tLose of the ninth magnitude inclusive, in a zone lyiog between 
4S° of north, and lu" of south declination. Argelamicr has extendal 
this zone from SO" of noith lo SI" of south declination. It compriiee 
mors than 100,000 stars. Last year was published also the luag-expeclad 
work of Struve, coDtainiag a catologuo of star^ observed by bitn U 
Dorpat, in the years 1822-43. They are principally double and multiple 
stars, which liad been previously micrometrioall; observed by Ibe same 
disdnguished utretiomcr. Their number amounts to 2874 ; the epo«li At 
redaction is 1630. The introductioD contains the diBCOssion of varioiu 
important points in stellar astronomy. 

" Notice* have been brought before us, rrom time to time, of the nebula 
observed through Lord Eosaa's telescope. This noble instrument, so nn- 
rivallod for observations of this kind, coDlinues to be applied to the some 
purpose, and to add yearly to our knowledge of the remotest regtona of 
■pace iuto which the eye of man has been able to penetrate. Almost erety 
I new observation appears lo conflrm the fact of that curious tendenoy to a 
L spiral arrangement in these nebulous ma^es of whioh mention has ao Ire. 
qoeutly been made. To those persoos, however, who have neither seen the 
objects themselves, nor careful drawings of them, a mere verbal desoriptioB 
must ooavoy very indistinct conceptions of the spiral forms which the^ 

" The refinement of modem methods of astronomical observation has be- 
come BO great, that astronomers appear very generally to think that a 
higher degree of refinouieut in the calculations of physical astronomy than 
has yet been attained is becoming necessary. Mr. Adams has been en~ 
gaged Id some important researohea of this kind. Ha has eorrectad ou . 
a Burukhardt's value of the moon'i parallax : and he has also 




detencitied to a ncnrcr npproiinmlion thsn that obtained I'j L.iplaoe,' tha 
BeouI&T Turtation ia tiie mooD's mom motion. The former iuTeatigationis 
published in an appendii to the Nnalicnl Almnnnc for 1S5G ; the'laCter 
has been rorj reeontly pnsenCed to the Gojal SoaiL'ij "—Hopkins' Addrttt 

At iha lilting of the Aaudamf of 8cif nen at Patis, Novsmber, 1862, 
M. Piiye anaouaowi the pnblioation by M. Strnve, of his ne» oatalogUB of 
atrtrs, nt Doqiat. in Rusain. In it he ststea that, for 100 years last past, 
the motion of the doable star, HI Cygoi, instead of being in orbits one 
around the other, has been in fast only a right iine movement. Beasel and 
other distlnguislied natronomerfi had entertained no doubt of the orbital 
movement, allhuiigh the feiai-major axis did not subtenJ an angle eiceed- 
inK(16") tizUtn .tconds.. 

The first report on the Geology of the Stale of Illinois, has been mode 
t» the Legislatnre durini; the past year, by Dr, Norwood. The results of 
the Survey liave already had the effect of diverting mining capital to the 
counties of Pope and Hardin, where it \» reported thnt very large veins of 
Uad and iron may be had for the digging. The only iron famaoeg in Illi- 
nois are in operation in the latter county. They are two in namber, and 
make iron of eiocllcnl ([ttality. Of coal and the ores of iron, there are 
believed to be inexhaustible supplies. Dr. Norwood has explored tliC Stale 
in various directions. EeconnoissaDcee were made of ail the priudlpal 
points in twenty counties, pcineipally along the southern tier. The work, 
bonever. has but fiurly cammeaced, and many years will be required to 
carry it to • galia factory completion. 

Dr. Norwood, in his report, disetisses at some len);ih the fbrmation of 
the bed of the Mississippi river and its tribataries. His theory is simitar 
to that contended for by Mr. Phillips and some others, viz : that the Mis- 
sissippi line traverses a ridge, and not a valley, and that the strata dip 
from the river, sloping respeotively east and west. In other words, that 
the bed of the Mississippi traverses a line of anticlinal axes, or upheavals. 

In 1837, by an Act of the Legislature, a Geological Survey of the Stale 
of Ohio was commenoed, and continued in IScIS, by Prof. Mather, and nn 
■bla corps of assistant*. Eleven connlies only were examined, when the 
CommlMnonwas obliged to relinquish its labors, io consequence of the IslII- 
nre of the appropriations. At the lust meeting of the State Board of Agri- 
cntture, at Columbus, it was rfsolred la petition the Legislature for the 
further oontinnanoe of the n'orb. Similar action has also been taken by 
the American Association for the Promotion of Solenoe. 

Since the publioatioii of Dr. Owen's Report on the Geology of Iowa and 
Wisoonsin, in which attention was particularly directed to the ei 
SB^ ftMili of the JVauvBu* Ttrrti, or Bad Landa of HabraiJu, Uir«« 
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npaditlung hsTe been deapntcliDd to tbeae reglona for scientific parpOMk. 
The Grat of these parties has been organiied b; Pror. Hall, or Albany, 
T., awiiled b; the Ameriana Fur Compmiy. It was under tbe direoi 
of Messrs. Hayden and Meek, the former of wboia ia an acoompliahei 
drafUmui. TLe seoond cipedilioD waa under the <jh[irge of Dr. Evant, 
the gealagiat attached to the surveying part)- of Got. Stavens. The m1- 
ImtioDB made by Mr. Evans, will be deposited in the Smitbeoniao lastitu- 
tioa. The third expedition was from Prossia. All of iheaa eipedlUon* 
irenj saacessfal, and returned riohlj laden. 

A report from President Hitobcoek, under n resolve of the Legislature of 
Massachusetts, anthorlziag some new geological surreTS, has been pnb- 
Uahed during the past year. It cmbrooea two aubjeets, »ii., the coal 
of Bristol Count; and Khode Island, aad the marks of anoient glaaii 
Massachusetts, upon both of which, valuable and interesting inforniatioii 
is given. President Hitchcock thinks be boa discovered traces of anoint 
glaciers in the Western part of Mossocliusetts similar to those exhibited a 
Walra and Snitzorland. The throe cbarocterlstics which are there observed, 
TIC, the rounding of ledges, the soratohes in rooks, luti the aocumulatioa 
at boulders or moratnet are all visible bere, particularly the two (bnftar 
but tbej bare been somewhat modified by the subsequent action of watM 



Wb present to the renders of the Annual of Scieolifia 
Discovery for 1854, a, Portrait op Edward HitchooC^ 

President of Amherst College, — Geologist to the State of ] 
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MECHANICS AND USEFUL ARTS. 



THB AMEEICAN ISDUBTKIAL EXHIBITIOS OP 1833. 

He decidedly great event of the year 1853, so fer as relates to the 
pragtess of 90ien[:e and the useful arta in the United States, has been 
llio Exhibition of the Industry of alt Nations, in New York. This 
(feat enterprise, conceived by a few public -spirited citizenfl of New 
I'ltrk soon afler the close of the London Eshibilion, was incorporated 
» the 11th of March, 1852, when operationa were immediately eom- 
DBDced. The co-operation and countenance of the Federal Govern- 
ecured, and the building for the reception of 
foods, was made a bonded warehotiae iu which goods intended for 
ululntion might be admitted duty free. The ofGcera intrusted with 
in Btanag'.'ment of the Exhibition, conristed of a board of Directors, 
win elected Theodore Sedgwick, Esi\., President of the Assoeiation, 
nd William Whetten, Eaj., Secretary ; Mr. C. E. Detmidd was also 
ttpcnnted Architect and Engineer. In the mean time steps had been 
ttten to obtain a proper plan for the building to be erected. And 
erious difficulties had presented themselves. The matter of 
nstruction on a lai^ scale was, and is, almost entirely new in 
diie country. No edifice entirely of iron yet existed in the United 
Stttes, and the irant of experieace on the part of both architects and 
engineers, presented serious obalaclea. Many ingenious plans were 
oflered. Sir Joseph Paxton, with great liberality, furnished one of 
anguhir beauty, but the peculiar shape of the ground to be occupied 
rendered it impossible fo taso it The late Mr. Downing offered 
another of striking ingenuity, but this was also excluded by the terms 
of the frant of land from the City, which peremptorily required that 
' > building should be exclusively of irou and glass. Mr. Leopold 
•*''■'■% presented a plan with a suspension roof, ir'""''™' *" "'"■"t" 
" "■ " rt widths b 



Ike difficulty of spanning gi«at w 
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da* (abmitUd one of a circalar buildiag, consisting of 
MloDnadea, placed ooe over the other, aotnewhat rew a 
CdOMeum at Komc, and involving a new mode of joioiilg, ttf 
hit obbnoed a patent. Mr. Julius W. Adams preaent«d 
oclagonal vault or dome, supported by ribs made of &M-_ 
of fM pipe Several other plana were offered, of gr^A^ 
originalicy. The task of neleclion was difBcult Koi 

Boilnl, boirever. after much consultation, finallj detei 

fubmiUed by McBan. CarslcnsL'n and Gildemciater, of" 

TbeK vendemen are both foreigners, the latter having arriT«d 
in tlw United States,' froin Copeohagea. where he waa iretl kmm 
tht iltMgocr of uue of the princijial publiL' works of tJuit ci^> 

The plaa was adapted on the 2tlth of August, 1S53, and Ml 
«w loM in putting the work under way. 

The picto of ground on which the builUin}t Mnnds, BMi 
Bquan;, granted by the city, van somewhat unfavorable for udl 
wal purnwea. In otlier respeflB no betltT location i-ould hitdl 
fanndin New York, it bebg easily accesable from ai.'rei«l erail 
tnrhbic* rtinning in ditfcrent direcdons. 

Tbe raaji) features of the buihling are oa follows ; It it, 4 
taeepion of the floor, entirely constructed of iron and glia. ' 
gouval ide« of the ediSce is a Greek Cross, surn)ouatedlira< 
«t the intenoction. Kach diainoter of the cross is 365 feet tiu 
long. There arc three iimilar entrances each 47 feet widhi 
appfoached by flights of steps. Over each front is a lai^ aca^^ 
tauriif^U 41 fe«t wide aud 21 feet high, answering to th* ai^tf 
aa*e. Each arm of the cross is on the ground plan I4S fetttll 
Tlii* isdivided into A central nave and two aisles, OQ eachtiile,'!!!! 
41,eaK')i^c 54 feet wide. The central porlinu or nave i 

ofi lo ibe height of fiJ feet, and the seini-circulap arch by wl 

ipaued is 41 feet broad. There are thus In effect two arcM I 
tntmg each other at right angles, 41 feet broad, ti7 feet hjd* 
0Mra of the arch, and 3ti5 feet long; and on each side of ^ 
■■TM it an atile 54 feet broad and 45 feet high. The extectea 
ri^wsy of the nave is 11 feet. Each lusle is covered brAfi 
of Its own width, and 24 feet from the floor. The central doiwH 
feet in diameter, (IS feet inside from the door to the spring of tkll 
aad 118fcet lo thecrown; andon the outside, with the lante 
fctt. The exterior angles of the building are ingeniously fl 



a octagonal tower S feet in diameter, and 75 feot UA 
_^ ■ latge, and eight winding stair-casca eonnei.-t tha princqali 
Willi the ^dieiy, which opens on the three balconies that ai* ^ 
over the entrance halls, and afford ample space for flavrer 



The building contains, on the ground , 

000 aqoare feet of space, and in its galleries, which arc S4 ftal 
tifiOO square feet more, making a total area of 1 73,000 sqnaRl 
&r the puposea of exhibition. There are thus on th« graaalll 
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two acres and a half, or exactly 2 52-100 ; in tlit galleriea one acre 
sad 44-100 ; total, within an inconsiderable fraction, four acres. 

There are on the ground floor 190 octagonal cast-iron toliunns, 21 
feel above the floor, and eight inches diameter, east hollow, of differ- 
«iA ihickncsses, from halt an inch to one inch. These columns 
mceiTe the cast-iron girders. These are 26^ feet long and 3 feet 
Kigtl, and serve to sustain the galleries and (he wrought-iron construc- 
lini of the roof, as well as to braue the whole stmcture in eveiT direc- 
lien. The girders, as well as the second story columns, are fastened 
to Ae colnnins in the first story, by connecbng piecefi of the same 
w^onal shape oa the columns, 3 feet 4 inches high, having proper 
fluigeB and lugs to fasten all pieces together by bolts. The niunber of 
lower floor girders is 252, besides 12 wrought-iron girders of the same 
lieight, and 4 1 leet span over a part of the nave. The second slory 
(ontmns 14S columns, of the same shape as those below, and 1 7 feet 
7 inches high. These reveive another tier of girdera, numbering 160, 
for the support of the roofs of the aisles, each nave being covered by 
IS CAst'iron aemi-eircular arches, each composed of 4 pieces. 

The dome, noble and beautiful in its proportions, is the chief archi- 
tetnral feature of the building. Its diameter is 100 feet, and its height 
to the Bjiringjng line is nearly 79 feet, and to the crown of the arch 
1!3 leet. It is the largest, as well as almost the only dome hitherto 
erected in the United States. It is supported by 24 eohimns, which 
rise beyond the second stor}', and to a height of 62 feet above tho 
principal floor. The system of wroi^ht-iron trusses which connect 
tbem together at the top, and is supported by them, forms two eccen- 
Irio polygons, each of IG aides. They receive a cast-iron bed-plate to 
lAiitih the cast-iron shoes for the ribs of tho dome are bolted. The 
klter are 82 tn number. Thej are constructed of two curves of 
double angle-iron, securely conoected together by trellis-work. The 
Kijaidte steadiness is secured by tic-rods, which brace them both ver- 
tically- and horizontally. At the top, the ribs are bolted to a horizon- 
Bl ring of wrought and cast-iron, which has a diameter of 20 feet in 
clear, and is sunnounted by the lantern. As in the other roofs of the 
boilding, the dome is cased with matched deal and tin sheathing. 
I^ht is communicated to the interior through the lantern, and also m 
pirt from the sides, which are pierced for 32 ornamental windows. 
These are glazed with stained glass, represcnliii!' lliti Arms of tho 
Union and of its several States, and form no inconsiderable part of the 
interior decoration. ' 

The external walls of the building are constructed of cast-iron fram- 
ing and panel-work, into which are ini^erted the sashes of the windows 
and the louvres for ventilation. The glass is one-eighth of an inch 
thick, and was manufactured at the Jackson Glass ^^rks, N. Y., and 
afteTwarda enamelled by Cooper & Belcher, of Camptown, N. J. The 
enamel with which the whole of it iscovered is laid upon the glass with 
« brush, and alter drying, is subjected to tlie intense heat of a kiln, by 
which the coatinj; is vitrified, and rendered as durable as the glass 
ilaelf. It produces an effect 'Himilar to Ibat d! grwmi ^L3a&,\iiaat 
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tnnslucent bat not traniparent The sun's ravs, diffbsed hj pasnog 
ibmugh it, yield an apreable light, and nre deprived of that intenntjr 
of heat Bad glare which biiloiios to tlicm in this climnte. In the 
absence of a siuiikr precaution in the Crystal Palace uf Hyde Fail:, 
whose roofii, aa well as walls, were enclosed with trnnaparent glass, il 
vas found neccEsary lo cover the interior of the building with canvaa, 
to produce the required shade. 

The rapid and unexpected increase of the applications of exhibiton 
induced the Association to erect a large addition to the buildii^ 
already described. It consists of two parts, of one and two stories i«- 
^ectively, and occupies the entire space between the main building 
and the K«servotr. Its length is 451 feet and 5 inches, and its eztraM 
width is 75 feet- It is designed for the reception of machinery in no- 
tion, the caUnets of miuing and mineralogy, and the refreafamait 
rooms, with their necessary ofitces. The seeond story, which is aearif 
450 leet long, 21 feet wide, and extends the whole length, is eatinl; 
devoted to the exhibition of pictures and statuary. It is lighted frVH 
a sky-light Hit feet long, and eight feet and six inches wide. 

The decorations of the building were intrusted to Henry Greeoon^ 
Esq., of Cambridge, KIbss. The leading idea in the plan of deooi» 
tioD, has been to bring out the beautiful construction ol the buildiiic~- 
to decorate tonatrucliou, rather than to construct dei^oration, Thi 
result has proved surprisingly beautiful. The colors employed oft 
the exterior are mixed in oil, the base being white lead. The extraiw 
presents the appearance of a building construcled of a light-colot^ 
oroQze, of which all features purely ornamental are of gold. Tim 
interior has a prevailing tone of bulT, or rich cream color, which ■ 
given to all the cast-iron constructive work. This color is relieved by 
a moderate and judicious use of tlie three positive colors, red, btiM, 
and yellow, in their several tints of vermilion, "amet, sky-blue, saA 
orange, (certain parts of the ornamental work being gilt) to accord 
with the arranircment of colors employed in the decoration of the ceil- 
ings. The only exceptions to the use of oil colors are the ceiliag of 
the American lean-to and the dome ; these decorations are executed 
in tempera on canvas. 

The effect of the interior of the dome, is parti cuhirly splendid. Tte 
rays from a gulden sun, at the centre, descend between the lat^' ' 
ribs, and arabesques of white and blue, relieved by silver stars, 
round the openings. 

The whole quantity of ir^n employed in (he construction amoniits to 
l,800tonB,ofwhich300tongarewroughtaud l,500tonscastiron. The 
qnandty of glass is 15,000 panes, or 55,000 square feet. The quanti^ 
of wood used amounts to 750,000 feet, board measure. 

The general mode of erection by base pieces, columns, connecUas 
pecesandgirdere, is the same with that of the great Hyde Park buil£ 
ing; but the construction of the arched nave, and of the dome, ia ot 
itarely peculiar, and the general effect of the buildi 
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pleiely different The London building was certainly dehc 
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itectural elTect. The form of the ^ew York edifice affords i 
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rr([uistta seope fur a plfasini; varirty or ombcllishraents, br whioh all 
nionolony is nvoitltd. mid nilows a very economical use of th<? ground. 

It was the intention of the offipi-raof the Asaocintion. that (he biiild- 
in([ should be finished and the Exhibiltou optrneil by (he lirst of May, 
1833. Many delays necessarily inUrr^ned, and the opening whs con- 
sequently deferred nntilthe 14lhof July, onKfatchday the Exhibition 
■wttj formally opened with appropriate services, in the presence of the 
President of the United States, and many distingnUhea men of Amer- 
it'a and Europe. 

The deiaila of the Eibibidon, 'nilb the coliecling and arran^n^ the 
various departments, was intrusted to tbe foUowin'; gentlemen : — Gen- 
eral Supeiintenilents, Capts. Duponi and Uavis, U. 8. A.; Secretar;-, 
J. M. Ilatehelder, Esq. ; Arrangement of Space and Cla.inficalioa, Sam- 
uel Webber, Esq.; Department of Minerali^ and Chemistry, Prof. 
B. Silliman, Jr. ; Director of Machinery, J. E. Holmes ; Director of 
Agricultural Implements, B. P. Johnson, Esq. ; Director of Sculpture, 
Felix ^atti ; Director of Textile Fabrics, Edworcl Vincent, 

The total amount of space on the lloor. oecnpted by different coun- 
tries for exhibition, exclusive of the nares, was aliout 152,000 square 
feet, of which 94,102 is on the ground floor, and 53,000 is in the gal- 
lerj-. The total amount of space occupied by foreign exhibitors wm 
9S,T49 square feet The total number of cxbibicoR from abroad was 
about 3000. In the United States Department the number of 
exbibiiors was about 3000, the laivest proportion of whom were inclu- 
<lc<l under the following classes : Mineralogy, Metallurgy and Mining; 
Machinery and Tools^ Agricultural Implements; Uardirare; and the 
Fine Arts. The number of persons contributiDg was about one-lburtb 
that ot' the Loudon Exhibition. 

KOVELTIEB or THE NEW TORE IXDUSTRTAL EXHIBITION. 

To attempt to describe, or briefly notice a majority of the multitude 
of new, ingi-'nious and useful inventions exhibited within the New 
York Crystal Palace, would be impassible within the limits of the 
present work. The following notices, however, abridged from the 
reports given in the New York Tribune, Scientiflc American. Put- 
nam's Industrial Record, and various other publications, will be found 
to include the most important of the me^^hanieal novelties exhibited. 

One of the most interesting features of the Exhibition, was the 
number and variety of the macliines and implements intended for per- 
fecting or economizing the various processes of agriculture. A like 
collection has never probably been seen belbre. the whole presenting 
a striking illustration of the great employment of the American peo- 
ple, and of the amount of ingenuity and skill which has been made sub- 
servient to this branch of industry. In no other department was tbe 
Exhibition more National and American ihnn in this. 

Tho following invontiuns were among those deemed particularly 
worthy of notice. 

I Fui MK^Mi townfioo rf Sheitoek and Blaeaai. 
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lYMia" "I 11^^ ^bpatoi-oilier grain, sullkienUy fin i .^ 

'''^' '\lml <■(' •l>><'><"l>'' ftniiii^- or '<"' cracked liDDuny fur tbe t*bl& 
' iiiiiliiill liii'i'* "'' *'*" '"'" "^ blocks of wood Id inchw diaae- 
I'iiii'lii"' !!''''■' Tbrsa are laced iritii strips of to(t iron } ii 
*i ! \ I'litrli »iilr. Willi spaces between,] ini-hM wide, wluch ■■% 
\' ■ >li hill III 'III. nuls, maue for llist purpose. Tbe buhra are piKcd 
i'*Im>ii<-I>'"" ''"^ "* '"'^''^'^ 'i^ diameter, and 14 invb«s hi^, at th» 
iiilii III' wl<l''l> '* l***^ disL'barge ppoul Tor the meai. This ca*« uMt 
K IMiiin H f""' ^^ ""^ ^'^ inches square. The upper bohr it 
ti'il IN** *'■ *^ "PP^'' P^*^ '*'' *^^ frame, which is fastened to Ak 
tmtt* liT IhiIui, •» that liT unscrewing, all lift off tof;ether wh«n dM 
lutlir ili<i"l* i>l<arpoiiing, which is (lone by cutting willi a cold-cliiMi.' 
SilN III"!*' '■"'" ■" f""*'^ V * puUy on the lower end of th« 
hIiIilIi (tjuidt in a alep-block, and that block resD on a screw bj 
(till linlir !• fvt >o )m"d fine or coarse. With four bone-power it w3 
uiTihI ''""' '" *** bushels per hour, and will require about fifteen nd 
Cm* drrMDg (br erery 130 busbeU ground, h has no gearing, and 
lisii («niMl wear one grinding surface upon the other, h> thai ■ bo^ 

PliMliling 20 bovhcU nay be filled and ground out without ihe leak 
■ilion, aiid sbonld it run empty, no injury nill result. 
/ilmkitu/or Picking up Sitmet. — This machiDC, the inveDtioD of J., 
H, y^ later, ot X.' ¥., is conitnictcd as Ibllows : Suspended lo an axle ia 

tmntaUe rake, with half-i-ircular fingers, which gathers all the eti 
I lis path ; and these arc taken ap by teeth fixed in a drum, and 
rlwl up over and dn^ped into a hopper that conducts them intoi 
lart-liuily at one side. As these leelh come round with their load, 
trilllff CD the ilrum ihronii thi^ni bark inside, so that stones gettiiW 
luilwcen the teeth do not stop or break them. It ran be made to picE 
Up apples, potatoes, or any other vegetable from thu size of a hickory 
Iih( to that of a peck measure. It can be used also to remove loc ~ 
«anh. 

/Vnnori^f Whfot Drill.— This machine is mounted upon a pMT 
wWb like tbe low wheels of a small wagon, on an axletrec 61 fi 
lung between the shoulders. It has eight hollow teeth, which ■ 
attached to a moiable frame, so that all or any one may be raised oofe 
of the jn'oaud. The grain is put in a box on the axle, divided ' " 
jUfV, eai^h of which bilds hoU' a bushel. As the wheels roll 
ibi'f move machinery in the bottom of these boxes, which leU 
([rain down in just such quantities as the fanner desires to plant pw 
acre, and this is conducted down through the hollow teeth and depg^ 
lied at the desired depth in the previously well-pulverised smI. ft 
ha« Iwcn proved by experiment that wheat put in by a drilluM 
machine will produce ten per cent, more than broad-cast sowing J 
the aamo land, while the saving of seed is full twenty per cent. 

Jmprtirtrmtttli in Grinding Corn — This English improvement 
llic i:oiiatruclion of corn-mills, Is die ioveation of Mr. BameU, a 
conidiiii of an application of wire game inserted iu cavities in I 
Biillstoue, wbivli serve ihe purposes of ventilating the corn during i 
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proce» of grituling, anil of liberating those portions of the flour 
which are sulHcii'ntly pround before rfiachinf,' tlic puripherits of the 
sWiies- B)- thia eoiilrlvanoe, it ia asserted that a niueli larger pro- 
pordon of glutUD is retained in the Hour, — consequenlly, there is 
much less waite; and the same quantity' of nbeat b uapablosof being 
convened into a larger quantity of food. This (aving id stated to 
exceed 5 per eent. 

Mojfai's Paifnl Grain Thresher and Cleaner. — This machine, 
inveuled by Mr. ItloSal, of Fiqua, Ohio, has some noTel features of 
eonstruetioQ. The cylinder is HO inches long and 16 diauiKler- It is 
made of eight flat bars of iron, j inoh by 2 tnehea> fastened upon iron 
beads with four strong iron lionria. In each of these bars are 17 flat 
teeth, iaateued by nuts on the ends, on the back side of the bars. 
The teeth pass between one row of teeth in the concave, which is 
made of bai% of iron, open so the grain may fall throuf|;h. The shaft 
of the cylinder ia 34 inches above the ground, and is diiven by a 
spur wheel on the left band side of the machine, which works into a 
pinion on the cylinder shafL On the right of the machine is a bcvul 
pinion, upon the end of the shaft which supports tlie spur-wheel, 
wbiub Is drivoQ by a wheel set at right angles upon a short shaft, to 
which,thc power is connected by a universal joint The width of the 
frame isJU inches; height over top of oyliniler, 42 inches; height of 
straw carrier at extreme end, 6| feet ; extreme length of machine, 19 
feet. The straw carrier ia mode of round rods and iron links, so as to 
form an endless band. Underneath the straw carrier, there are two 
si^rewsSfeet lone,and8 inches diameter, running in sheet-iron troughs, 
which carry up the grain and chalT that tails through the concave and 
short of the straw carrier, and drops it upon the screen of the lan- 
niug-mill, which is undej- the back end of the machine. On the left 
siile of the frame there is another similar screw on the reverse angle, 
which brings back from the tanning-mill the unlhreshed heads, and 
drops ihem into a spout which leads them back to the threshing cylin- 
der. There ia nnotlier screw running across under the fan-milfscrean 
which brings the clean grain out through a spout on the right side of 
(he fnunt', to which a bag may be attached. There is a wheel over 
the (Iraw-carrier that assists to push up the load. The fanning-mill is 
iu the usual form, similar to those constructed to work by hand. 

Zimmerman'i Threshing Machine. — This machine dilTcrs in some 
respects from the other recent inventions. It has a spiked cylinder, 
30 inches lung, IS inches diameter, made of six wooden bars, with 
13 spikes in each. The concave bos 45 teeth, which are movable, so 
as to allow port to be taken out. The cylinder is i leet above the 
ground, and the edge of the leed-apron 6 feet, rendering it necessary 
tor the feeder to stand on a platform, which is suspended by rods. The 
fimning-aiill is placed under the cylinder. The straw-receiver is a 
level l»ard 1 2 leet long, 3 feet 3 inches wide, bored full of holes, and 
uuuiutosbake like the sievesof alanniug-mill; the grain falling through 
Ihi; hol«s is received in a zinc t 
mill. The grain u all shaken oi 
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and ss it leates the fanning-miU it is driven aver slats, tbroueh vhidi t 
current of air is forced up, blowing bock into tbe si'reen all clutffud 
light ([rains, so tbat none tnit clear tviicnt cnlers th« bng. 

e-'hinp Machine. — This machi 

fore invenU'd for threshinjf g 
visit n OS jgrcBlly in advance of all otbera, as the oniinarj- kind 



from any heretofore invenU'd for tbreshing grain, and in some narllfr- 
nlarv a as grcally in advance of all otbera, as the ordinary kind i« it 
advance ot the (rail or trampling of cattli;. It does not tbrecbb^ft 
— -'le-tootbed cylinder working into a sniked conuave, like the or& 
y machine, which is fed by a man who stands in front, f«e^Dgit 
a Trhcat and bimsell' with dust, to which is someliDics added s 



ing tooth or other deatb-dealing object The prain is put into Ifa* 
machine upon aprons on both sidea, as fast as four men can hniidlt 
the unbound sheaves, which pass through a hole upon each tide of tlv. 
case, which \i circular, about four feet in diameter and sis' iadM. 
thick, the bole being about the uze of a bundle of grain, and Ntoatedik 
the outer edge of the circle, about haii' the height from the groood^ 
Hei« tbe heads of the grain are struck by four iron arms of 1^ iacib' 
ronnd iron, which are firmly set in a bub tbat is made to rerolve wift' 
great speed. Tliis blow or blows, falling rapidly upon the heab; 
SB they project from a square comer, knocks out a great portion iit_ 
the grain ; tlie straw is then carried forward by the arms throiuit &f 
lower half of ;he circle, the sides of which arc waved plates WisaUf. 
which give the straw a tortuous motion, nbippine it from iide to odft 
until every kernel is whipped out. Tbe straw 15 all carried fbrwaid 
by arras over the upper part of the circle and thrown out at tfci 
Mune side it entered, a little above. These plates are adjustable, aoM' 
to be set close for timothy, or wide for coarse straw, eitber wheat, 17^ 
oat«, rice, buckwheat or peas; all of which it will thresh perfec^j 
clean. It is claimed for this mnchinu, and apparently with jostiQCfi 
that with the same power it will thresh more grain than any ouer. 

A Talnable improvement has also been made by Mr. Palmer ajMB^ 
the old lashioned spike cylinder threshing machjues, to prevent £n> 
ser to the person lending them when a stone or other hard sutwtanM 
happens to be in the shi^. This is simply bv cutting olT the apna-. 
joat before it reaches the cylinder, so tbat all heavy substances dn» 
down. There is also a roller in front of the cylinder to prevenl' 
whole sheaves &om passing, or tbe feeder gettiuc his hand caught 

Farmei'a Labor Saving Machine. — This machine, known under t^ 
above title, was invented by G. S. Snyder, Jefferson Co., Va., and 
ia designed to thresh, clean and put the wbeat in bags, ready mrni 
ured tor market, all at one operation. It is intended to be openttad 
by two horses, Hud is represented as being capable of threshing jud 
cleaning lOU bushels of wheat per day. 

The same inventor has also exhibited,at the Crystal FalBce,a mgdd 
of a machine which is much needed in many of the Southern Statw, 
It is intended to separate garlic from the wheat, which no commoB 
cleaner will do. In this the wheat is washed and the garlic taken out I 

■^nd the grain dried by hot air or steam. It can be operated by haai, I 
■ one, or any other power. I 

L i 
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Clouer and Timothy Seed Harvaler. — Thia machine, the invention 
of Mr. J. A. Wagner, of Steuben Co., N. T., ia esaenliallj- a simple 
franie and box mounted on wheels, in frotil of which is & oylinder set 
with spiral knivvg, acting in coueert with I'lirvcil upring teeth, in com- 
bination with a straight knife, whii'h forms a perfect shear, that severe 
the heads from the ^sUciwluch are at the eane moment diseharged in 
the box. The teeth being made to spring and vibrate, it matters not 
how thiek or Btalky the cftver is, not a particle can escape being eut, 
or fil]o\i the teuth to become clogged. The machine is so conBtructed 
that it can be adjusted to the heiphlof the clover and timothy. With 
the aid of one boy and a horse, this machine will liarrest from ten to 
twelve acres per day. 

■Salmon's Improved Grain Cleaner. — This machine ia veiy unlike the 
ordinary fanning mill, though answering the same purpose, and even 
effecting much more, lor by slight changes in the force and direction 
of the blast, wheat can be separated from chess, cockle, gaHic, smut, 
-white-beads, and other impunlies, as well as from grass seed, saving 
tliat and separating the different kinds of gtain and grass from one 
another. The wind-wheel is made of iron, 16 inches diameter, 18 
inches long, and is placed in an air-tieht iron (rank at the bottom of 
the frame, which is 3 feot 10 inches nigh, 2 feet wide, and 3 feet 10 
inches long. The wind-wheel is driven by a cog whetft 2 feet diame- 
ter, which ^ves the fen great velocity, sending the air up a tight trunk 
through which the grain u (ailing from the Kieves, which are not shaken 
sideways, like the common fan-mills, requiring a good deal of extra 
room, but are jogged in front by a cam on the shall of the driving 
wheel. The sieves, five in number, for different grain, are made fine 
at the end where the grain first strikes them, to let through fine seeds, 
and coarse at the other end, through which the wheat falls on the 
inclined plane, and through the wind-spout into a receiver at the bottom. 
The wind-spout at the back of tlie miif can be closed in part, or wholly, 
by which aVittIc blast is allowed, or all turned oul through the aevcs. 

This machine is very simple in its whole construction and operation, 
and quite portable, weighing only from 1S5 to 135 pounds. It was 
patented in 3<x\j, 1B5S, and originated in the great wheat region of 
Northern Illinois, where the want of a perfect grain cleaner lias long 
been fell — the wheat from Chicago lieing generally several cents be- 
low that of New York, on account of the very imperfect manner in 
which it is cleaned. 

CAild'n Grain Separator. — The principal improvement of this ma- 
chine upon the old fannin? mill is an attachment which causes the 
grain to fall through a draft of air, created by suction of the fan, m 
strong that the grain is held in suspension until all the light particles 
are separated and blown oul another way. 

Ilnriimve't Com B'isiiing Macliine. In this machine the c — 

n arc placed inutile troughs of a horizontal wheel placed on Ihe 
-' a frame, and turned bv a crank. As thcv pass round, a chisel 




I 



ANNUAL OF SCIENTIFIC DISCOVERT. 

throws out the husk. In thia way, bbj-s the inveiilor, 200 bnddl 
B day can be shelled, or with a lai^D power mai^hin^ 1,200 buslieli ii 
ten hours. The price of a bund uiai'kiue ie $18 lo 825. 

Com HuUini/ Machine. — This maihine is a frame Q feet ion^ >) 
feet high, 1^ feet wide, supporting a wooden case lined with alieet in> 
in the Torm of a eyUndcr about a foot in diameter, 4 feet long. TUk 
is made in parts, so that the top litU up to get at ij^e interior. In tk* 
oyliader nir> a wooden shaft i inches djameter, armed with^thlti 
sqitare files in four rows, thirteen in a row, which project four ipeba' 
frota the shall. A band being applied to the pulley on the end of Ikt 
shaft, it ii made to ruvolvo rapidF^, and the ^raiti being fed Riovb 
through a hole in the lop of n eyUndi^r, has all the hulls filed off tin 
blown out through 0]>C0Lngs. 

Arckitnedm' Hoot IrasAer— This is a frame and water bos, holtog» 
hurel made of open-work stave-s. It is 4 feet long. 2^ feet diametaiv 
and about 4} feet high. There is a hopper at one end, and a discharge 
■pout at the other. The internal arrangements are such that, whM 
the barrel is turned one way, the roots remain in the water, but irim 
it is reversed, they are serened up and out of a hole in one cod tad 
discharged into a spout, that deposits them in a basket. 

Ramse<fs Improved Harrom. — This new pattern of harrow, ii madS' 
of three wooden frames, say four fcot square, with thirty-two teeA. 
Tho forward frame Li placed comerwise to the team, the two ontote 
ba« of the frame projecting hack about a foot beyond the side ^ooeft 
To the inside of these projectini; bars the outside bars of two nmilH 
fismei arc hung by the end of the bar projecting about sis inches ibr- 
ward. The two inside comers of these frames are nlso hin)jed together^ 
•0 that each trame is drawn comerwiac forward, and bemg faatenad 
together by universal joints, adapt themselves to bhe most tmoTca 
■lufacea. 

Atkiti^ Automaton Raker. — This machine was one of the mart 
limple, inecnious and ruteSective pieces of mechanism exhibited MAa 
New York Crystal Palace. It was invented by Jearum Atkioi, of 
Chicago, a bed-ridden cripple, who had not been in a harvest-fietd Ibr 
yean, and who has never yet been able Co witness the operatioB of 
lUB ingenioas and nseful inveotiou. Tlic raker is intended to bt 
attached to any of the ordinary reapers, by means of a bevel-whe^ 
flbout twenty-tbre^ inches diameter, upon a spur of which, on As 
inside of the rim, is a knob, working into the hollow end of an aiqi, 
and by the mere turning of that wheel, without any other means, tliat 
arm in its circular motion creates a motion of the rake, which ii 
exactly what the two haniis of a man would be if he stooped dowit 
U>d scraped up the grain with his hands which the reaper bos cut and 
• liud upon the platform. The rake then turns round, opens its fingei^ 
' 'fjz down the wheat ready for the binder out of the way of the next 
'"OOgli, itrctchct out its arms, turns back to tht platform and talcH 
BBOther load, and thus goes on its ceaseless round, the motion of (1m 

~ ■ keeping the raker performing its work with unerring curtaJDly. 
(' A/tary iS^de.— -This epai£ng-niachine is composed of two 
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past iron circular plntes, about iwo Teet four inches dinmeter. and one 
incli thick. These are laalPBiyl upon a ahafi, about two ini'hos apart, 
and workinsE between them are eight slout, narrow, wrought iron teeth, 
somewhat Uke the old-feahioned cultivator teeth. Thtse t*Pth are 
hung, and hare a. trigger to throw the tooth out as the machine 
revives. Two sets of wese plWes and teeth are set in a stout t'nune, ' 
and look likes pikirof toothed wheels, of a very formidablo appearance, 
the teeth projecting about nine inches. The operation is thus : A 
pair of oien, which are juffieient upon ordinarj' gwl, are lotched 10 
the frame, and, as it is drawn forward, each tooth in micccssion a 

iircsaed into the earth by the weight of the machine, and as it rolls 
brward the weight &lls upon the trigger, and that throws the tooth 
out with its load, tnmiug and pulverizing the cartb as though spaded, 
or, more properly, forked over. The two wheels cut a furrow about 
two feet wide and nine inches deep, which can l>e increased by an 
enlai^d inaehine to any dearable width or depth. It ref[uirca no 
holding, yet is provided with handles bo fixed as to throw the teeth 
out of the ground by the weight and motion. 

Prari'» Hulary DriU rjigger.—Tha machine, invented by R. C. 
PratI, of Canandaigua, N. Y., is all iron, the frame a!>oiit five feet 
high, with twelve fpades arranged around a circle, which revolves a» 
it ia drawn forward. Each bUUe, which is eight inches wiile and 
twelve iuchefi long, enters the ground and takes up its load, carrying 
it round to the center on top, where it is discharged upon conductors 
which carry the dirt off upon each side. 

^rnoK's Improved Road Scmpr.r.—^The working of this new road 
scraper, invented by Mr. Arnott, of Iowa, is Uie same as in the 
ordinary ecra|>er untl it couics to the unluading. As the handles are 
raJMid, the hiad part of the shovel opens by iugcniously arranged 
hiu<;es, and lets the great bulk oi' the kati out behinil : doing appar- 
enuy as much work as the old-fashioned scraper, or ox shovel, with 
les labor to the operator. 

Palent Pig Pen.— Among the other carious inventions and devices 
exhibited, was a model of a Palent Pig Pen, consisting mainly of an 
improved plan for leeding swine. Instead of a feeding troush, there 
are a scries of cast iron basins set in a bench about a foot high, over 
each of which is an iroo frame to keep every pig in his own dish. 
Over these baans there is a roof, and the aide of Uio pen in front of 
them is hung upon pivots, so it can be pushed back at the bottom, 
shutiinE Oiepijls in the pen and the troughs out. When they are 
filled toe bolt is withdrawn, and the force of hunger pushes it bock 
to its ori^nal posidoa. 

Patent Brooia. — This improvement is described by the N. Y. 
Tribune as follows : Tliere is no twine, no wire, no stitching, about _ 
the patent broom. There is a Ilai steel spring, 6 inches long, with a 
T head, inserted in the handle, and over that in a hinged aoekut. which 
U'ing opened, the broom corn is l£ud upon the spring, with the butts 
in the socket, which, as well na (he cross head of the spring, is cot- 
feftjd with teeth, which holds the com. To keep it in pLiee, now sbnt 
the fainge of the socket, and slip a ring down over A* eota V> 



|r*>' 




About the point where the twine i« genemllj stitched through, 1 
broom is done. One haaiUe will lost for years, and a not very 4 
BiTe. There is a very decided advantase in these brooms in dd, 
the handle does not project down into llie broom, but the aleel q 
nves it a pleasant elaslicity, until it is completEljr worn oul 
'- Mamma's Corn Skeller. — This corn aheller a a boi, i 






_ IJleot wide,andSfeethigh. In the bottom is a 
wlioder, 10 inches by 17, of wood, iaced with iron sUtcs, teelbed. 
The ears thrown in upon a board ^serring aa a hopper, are held up » 
the cylinder by wooit springs, so that the butt and points un 
e(]ual bearing as they pass out, the cobs one side, and the grains dim- 
ing below; itia doubled-geared for hand, with a fly-wheel and pii% 
for horse-power. 

Center Balanced Gale. — This gate is made to open by shoving haA 
alongside of the fence, somewhat as a railroad gate works on rdleis. 
It is not, however, provided with rollers, but is sustained on a new 

Cctple of most singular construction. Suppose it is half opCD) 
reen two posts, then the four sup^rters are seen upright, two of 
tlAich are attached to work on a pin luslde of the posts, one oa eicL 
I aide, and two on pins at the bottom of the center batten of the gmt& 
I .Bach t^ these last is fastened by another pin in the center to the olU 
I'lttached to the posts. The U))per part of the two stats on the gats 
m-'Un fastened toucher fay a guide-pin, which works in a slat attacDdd 
Bito the posts, so that as the gate is shoved forward or back, the support- 
f -tn take the form of braces, openin;; and shutting like a pair of 
" ears, and reversing position, the weight of the gai« being all Um 
He equally sustained. It is said to work well. 

SeeUy'i Improved Straw Cutter. — This straw cutter, invented by C. 
^ Seeley, of Albany, is a frame 3 feet hinh and 1 foot .wide, support 
lug a txix to hold the straw to be cut, 3^ feet long, 5 inches deep, II 
iDchea wide at one end, and 6 inches at the other. At the n&rrow 
end Is a pair of tluteil feed-rollers, which are driven by ratt^hets And 
pinions moved by a crank on the fly-wheel shaft under the box. The 
fljT-wbeel is of iron, 3^ feet across, the rim an Inch uid a quart«r w 
diameter, weighing perhaps 40lbs., and is driven by a spur-wheel S 
inches across, ou the end of the crank-^hafl ; the emnk, which is It 
inches long, is on the riehtrliand side of the box, the fly-wheel od thA 
left. Prom the llr-wheel crank a rod 8 inches long extends down hi 
a lever 16 inches long, hung by the center to the bottom pieces of the 
frame. From the other end of this lever another rod extends np to 



Iting-koife O'ame, which is of cast-iron, and supports a li 
which is 01 the shape of letter W inverted. As the crank is'tumedt 
the straw or com.stalka are drawn forward by the rollers, and held 
over a square iron edge, when the knife comes down with its aheanitf 
cut, and with power enough to cat a good-sized walking-slick in two. 
The point in the center of the knife ia the great feature of the im- 

fvement. The straw being crowded into a compact mass by a tri* 
ulnr knife, not having that point, would pi-rhaps cut hard. In I 
shape the point begms to enter and cut with but tittle effort at I 
pnicite spot where, without it, the machine would require ths J 
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rreatest ipower to make the cut. There Is another advantage in this 
taife. The point is so strong and the momentum so great that a 
Masoned root or stOLik wouid be split and cut in two without checking 
the machine. 

Parker's Keio Straie Cutter. — Thia ia a straight knife, 15 inches 
lug, screwed on the front part of the feedin";-box, and the cut is 
pven bv turning a crank and dj-wheel, uiion the shaft of which is a 
cnnk Aftt lifts a frame which brings op the straw so as to give it a 
■fiwooal stroke upon the knife. 

BanieTs Patent Straw Cutter. — This is powerful machine, and lor 
bona or steam power is the most effective of any of the recently in- 
lented cutters. Tne frame and box are in the ordinary form, ^milai 
:o that of the one first described. The crank is upon the arm of a 
iifavy fly-wheel, 3 feet diameter upon one side, and forming part of 
■vliich is a driving-puUy. Upon wings on the shaft of this arc four 
-'.rsught knives, ten inches long and two inches wide. The straw is 
■ hjoght up to them by a spiked roller, geared by spur-wheels to the 
■niin shafl, and the cut is made by the knives npon the straws resting 
I'Ttsa the edge of a piece of iron, set so that the cut is diagonal. 

The following notice of recent improvements in plows and cultiva- 
lura, and the exhibition of the same at the New York Crystal Palace, 
^ """iiiged from the columns of the New York Tribune. 

a number and variety of these implements on exhibition was 
Isiee, and from their examination it would seem as though there 
no Umit to the inventive genius of man, as applied to the con- 
,'tion, alteration and adaption of the form of cast iron to all shapes, 
■■71^ and kinds of plows, possible to conceive, thus lessening the lanor 
■;' preparing the ground, or coltivating every variety of crops grown 
Mtween tropical Florida and the barley fields of Lake Saperior. 

Mmy will doubtless remember the old Gary Plow, with its clumsy, 
■nnriit iron share, wooden land-side and standard, and wooden mold- 
board, plated over with a piece of tin, sheet-iron, or old saw-plate, 
NODirin^ the strength of a man to hold it by the two pins in its up- 
ri^t handles, and at least double the Btrongth of team now required 
to do the same work. Then there was the old Bar-ahare Plow — a 
flu bar Torminn; the landside, with a thick clamp of iron like the half - 
sf a lance-head for the point, in the top of which the coulter was 
elomsly locked, and of course a wooden mold-board without any pre- 
ttONODB to making a fit with the iron part. 

The Chinese plow is similar, and the effect is similar to what it 
miM be if a man should hold a sharp pointed shovel, back up, with 
tt* handle &t angle of 45°, and it should then be drawn forward with 
tbepmnt in the ground. 

"Ae plows in Continental Europe have under^ne but little change 
for ceutarieg. The ancient Koman plow is stdl in general use m 
France. It has a beam, a sbai-e and a handle. The share is a trian- 
gular shaped piece of wood ivith an iron point, and sometimes a coul- 
ler. There is a mold board, and tlic point is shaped like the head of 
1 lance. The first step toward improvement in this rude imgLeoLetik 
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^H wu Ihe addition or ft mold-bonrd, to turn the earth over. This was 
^P made of wood, and maintained ila place antil very recently. The 
^ ploffia B modern incention. 

No plow can be adapted to all kinds of work, and no good &rmer 
"■" ' ■■' r with those of thi 
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will attempt to do all with 
Some land should be plowed flat, 
with the furrow all one way, and 

K" iw which turns to the right, somi 
I plowing, one i« wanted which ■ 
and forth. 

One of the moat useful and least known, is the sub-soil plow. 'Nia 
use of this is to Ibllow Che turning plow, entering the bottom of tte 
furrow and performing one of the most useful operations upon tin 
&rm, stirring and loosening up the sub-soiL All these, of all siam, 
from a tew pounds weight up to a load for one yoke of oxen, wttJioat 
entering the earth, can now be bad at prices extraordinarily Utw^. 
•rhen compared with those made by hand ; for skill, scicnee am' 
chinery have been applied to the manufacture of these implen 
within a few years past, to an ex leot but little thought of by 
who use them. 

The shovel plow, still in almost universal 
growing States, in still more rude 

made ctf a roughly hewn stick for a beam, about 2 inches square 
S feet lon)r, about midway of which another stick about IS inches 1 . .^^ 
is framed in, upon the end of which a piece of iron, much rescmbUlJ 
a shsjp-poinlea shovel, is fastened by one or two short screw bcj^ 
Two rough handles pinned to the side of the beam and supported 
&e proper angle by a wooden support, with a clevis, or a jnai' ~ 
bark, withe or loop of raw hide at the forward end of the beam, 
pletea the tool by whieh more than half the cotton fields of ' 
are plowed. The whole may weigh fifteen pounds — the iron { 
f^m two to four, and its shape may be imagined by putting your I 
hands together edgewise a little curved, willi the backs up, ' 

action as it is drawn forward, rooting tbrougb the loose soil, u to 

the surface about 2 inches deep; it does not turn it over, thoojA 
there is an implement called a turning shovel, made with a sort <■ 
twist to the share, which has the effect to give the dirt a alight 
like a small mold-board. 

There is another modification of this tool called a bull-tongue, 
share being of the shape of that ardcle, and lixed upon the same bai 
of a stock OS the shovel This is a slight advance upon the forma 
the first plow of wiiich we lutve any account. As represented 
ancient coius and mouumcnts, it is probable it was little else thai 

crooked stick, afterward improved by sharpening with iron. "] 

implement now in use in Uindostan is hitle better than the original,ui( 
even in this country some of those above described as 
but slightly in advance of the Uiudoo article, whi< 
slight beam, a narrow share and a corresponding stick with 
toguidait. 
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In connection with this noticR of the plows exhibited at the New 
York Exhibition, it will hi! profitable to all thinking mindi to take a 
retrospeecivo riew of the history of the cast-iroo plow, and the slow 
steps with which improvement baa made its advance toward perii^ction, 
which eertainl/ does seam as though it had been nearly reached. 

The tint patent of which we have any notice, was granted in 1720, 
to Jowph Foljambe, of Rotherham, England, and for man^ yean 
afterward, all simiiar plows bore the namfi of that place. It was a 

E'eat imprOTement upon those previously in use ; the mold-board and 
nd-aide were wood, sheathed with iron plates, the share and coulter, 
wrought iron with steel edges, just such as were in universal use id 
New England in the forepart of the present century, and simihir lo 
those now in use in the South-western States. This plow waa in- 
tended lo be worked by one man and two horses — much larger than 
our common horses — and turn over an acre to an acre and a quarter 
a day. Some twenty years after thi^low was brought out, the cen- 
ter draft rod or chain was added, just like that now u«ed, and sup- 
posed by some to be a very recent invention. 

The Gnt cast-iron mold-board we find mentioned, wat invented by 
James Small, of Berwickshire, Scotland, about 1 740. He continued 
to manufacture them forfiity years, still using the wrought-iroo ahnre; 
cast-iron for that purpose having been first appUed by Robert Ran- 
som, of Ipswich, England, in 1765. Eighteen years alYernard, ho 
naclc a valuable improvement, still in use amonp all good niow-makers, 
that of chilting the iron in the molds, by u^ng hare of cold iron, upon 
nhich the cutting edges of the share are cast, making them harder 
than steeL 

The inventive ingenuity of England had advanced thus fkr in 
eighty years. Bui the cast-iron plow was not yet complete. A Sufiblk 
farmer added the Und-side, making three distinct pieces of casting to 
each, lo which wrought or cast iron beams and handles were afterward 
added in various ports of England and Scotland. The fint ci ' 



plow in America was made by Charles Newbold, of Burlington, N. J. 
His first patent bears dale, June 17, 1797, and is for a plow combining 
mold-board, share, and land-side all in one casting. Objections being 



made lo the cast-iron share, probably because it was not cbill-hard- 
coed, be substituted wrought-iron shares. Great as these improve- 
ments were upon the old wooden plows, such was the prejudice 
against them — some even affirmins that cast-iron poisoned the 
ground and prevented the growth ol crops — that after spending, as 
the inventor alleged, £30,000 in a vain effort to sets his plows into 
general use, he gave up the business in despair, leaving American 
larmers wedded to their idols, the old wooden plows. 

In the year 1800, Peter J. Curtemaa, a merchant of New York, 
advertised plows for sale, made of cast iron. In 1807, David Penco 
Another Jemeyman, taking his idea Irom Newboid, for which, buwev 
lie jiaid hioi a thousand dollara. nalcnted a plow, the motd-board and 
land-side cast separale, to which he attached a wrought-iron iteel- 
edgcd share. Ihomai Jefferson wiottt a treatise in 17S8, upon iha 
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form of the moId-boArd. iDsiatino; that it should be constraeUd Od M^ 
entific principle*. These printiples were probably first applied hj 
Robert Smith, or BurUincliam, Fa-, about 1R04-6, m lie ot>tiuned » 
patent far a east-iron mold-board, and wrote upon the subject sfaonli 
that time. In 1814, years after cast-iron plows had been in SQCcesrffal 
use in England, and partially Boin tHscountry, JethroWood ohtianti 
a patent for a east-iron plov, in three parts, similar to one s^d to ham 
been in use previous to that time in Vii^nia. In Isn.Edtnat, 
Stevens, of Hoboken, N. J., took up Nevtbold'a plow, with a vii 
improve its form, ao as to make the draA easier. He took his p 
, in laai, included in which was the process of cold-chilling the ci 
edges and parts of the share most likely to wear out His plan n 
perfect that it was liijihly approved of, but other engagementi prt> 
vented him from extending what ho had ao successfully begun. 

In ISIO, Josiah Dutcher, of New York, commenced a series of ii 
provements which are to be found upon nearly all the cast-iron pIcMI 
now in use, and which have been of immense benefit to the fanoen 9^ 
this country. 

Finally, we would not omit lo mention the name of Joel Koarae, <£ 
Massachusetts, as one who, in connection with his partners, haa proV 
ably done more toward making the cast-iron plow a perfect impletnmt 
than any other individual, though many otliers arc cnlitletl to I^dl 
tiraiso tor doing, to the extent of their ability, so much to lessen & 
labour of tilling land. 

Amone the plows on exhibition at the Crystal Palace, the foUowii^ 
presented peculiarities worthy of notice. 

One of an awkward, unique apjiearance, was constructed as ibllowi 
Two common cast-iron shares, with small mold-boards, are attached llj 
two rods, about two feet long, to each share, to the side pieces eft 
wooden frame, made to expand so as to incrcnac the width of the fio^ 
rows apart, and upon the cross nieces of the ftame, are placed tU 
handles, and a short neap.to wluch the horses are attached, both swdl 
to raise or lower to suit the hand of the holder or the height of Al^ 
team. These shares can be readily shifted so as to turn furrows out m 
in, and by straddling a row of com, both aides can be plowed, and iM 
turned from or lo it, at once going through. 

One of the most beautiful of the agricultural implements exhilnMd) 
wai a new " horse hoe," by Ru^le.-!, Nourse, & Mason. Thia nail 
little tool weighs only 63 pounds, and will eut a furrow 30 inchea iriiU 
It is made of 2^ inch square timber, the beam or center-piece 3 
9 inches long, with a slichtly crooked wing-iiiece on each side. _ 
the fbrward end of the beam, a regulating draught circle is pIwMJ 
and a depth-guage wheel underneath. A little fiirther back is a ni|i 
ling tooth, and at the hind end a double-sided share or hoe, ranniB| 
' flat, making a cut thirteen inches wide. On each en<l of the wingi 
pieces a hoe of smaller dimensions and difi'erent shape is placed, whin| 
la easily shiAed so as to turn little furrows in or out, aa may be destrec! 
It is a very effective tool, and in some respecta preferable to the " 
nary triangular wooden-l'ramed' five-toothed cultivator, t>eiug so 
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snd yet so fltroop that it can be easily operated hy one small male or 
horse, and guided by any boy big enough to roacit the handles. 

Another implement whii^h promises lo be very useful, is ealled the 
double plow, or sod and sub-soil combined : known in some parts of 
the country as the Michigan Flow. Its peculiarity consists in this : 
upon tbe beam about where the cutter, or coulter ia usually fixed, 
there is a common cast-iron plow-share, which cula and turns Ihe sod 
any required depth, tchile the luain share takes up the earth from the 
bottom of the furrow, (bur or five inches deeper, and Uys it in a com- 
pletely pulverized state on top of the iuTerted sod. 

Anioug other improved plows exhibiled at the New York Exhibition 
were two patterns " side-hill plows." The first is so contrived that by ' 
unhooking a stout hook and a little exertion of the plowman, while 
the team is coming about, tbe whole share, mold-board and all together 
is rolled over, and again fastened with the hook, so that the furrow is 
turned the other way. These are made of different sizes, turning a 
sod from ■% to 7 inches deep and 10 or 12 inches wide, and notwith- 
standing their awkward appearance, work equally well on level or hill 
side land. He same scale of proportions and carefully bid down 
principles, in rfcard to curved lines, is preserved in all the plows 
coming from this manufactory ; so that all work alike as to tractile 
force, wlietlier great or small, according to the work required of each ' 
kind. With a side-hill plow the plowman may commence on the 
lower cdec of a hill-sidc, turning all tbe furrows down the slope, 
going baiH: and forth, chiuiging his plow to the risht and left at the 
end of each furrow, or in tne same way he may plow a level field. 

The other side-lull plow is made of iron, and has this striking 
peculiarity, that the beam and handles l^^lher turn round upon a 

fiivot formed of the top of the standard. The share has a straight 
and side, 2. feet 10 inclies long, with a point at each end exactly alike. 
Suppose you are tuVning a right hand furrow, and wish to change to 
tbe left, you give a rod under the right handle a little jog, which 
unlooses a catcht and you walk round with the handle in your hand 
till the beam points clirectly tbe other way ; now pull the rod and 
close the catcli, sloop over and give the mold-board a flap and it 
turns back bottom up, disclosing another under it exactly like the 
other, also bottom up and painting forward ; turn this abo, and j-aa 
have belbre you as neat a looking plow as you will find in the £xhibi- 
tion, the reversed mold-board lyii^ wader the other, quite out of the 
way. and the reverse point Ibnning tho heel of the land-side. The 
length of the beam is 4 feet; handles, 4 feet 6 inches ; nidthof share, 
9 inches; length from point to upper angle of wing, 2 feet 9 inches ; 
length of wing from the joint to upper end, 1 foot 7 inches ; height of 
standard, 1 foot 3 inches; height of fin-outter. 9 inches. This plow 
has been recently invented by L. Hall, of Pittsburg, Pa. His con- 
struction completely- obviates the objection to the other side-hill plow, 
that is, that it requires a very strong man to hold it, or rather to sliiH 
the shoK which rolls under, in changing from side to side. 
The tub^Ml plow is so little known, to a majori— "^ "^ 
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American Boi!, that a more particular descnption and slight histoi; tf 
Its introJuctiou will be tbuaii im^rL-slin^. Ju the year 1840, Uenn 
Buggies, Nourae, Mason & Co. imported from Scotland, the firW •ub- 
■oil plow ever seen in the United States. It was a oomptieaudi 
expensive, cmnbcrsoine aS'air, as moat of the Scotch plows are, and 
could not be patterned after with any hope of successful iotroducticB 
among fanners. Feeling satisfied of the lienefita that would result to 
t&em from the use of a good sub-sdl plow, tbat good genitu of tt> 
American fermer, Joel Nonrse, setbisniindlowork and produced 0«*i 
more simple, lighter and cheaper than the imported article. It mi 
tried, proved satisfactory, ahd the manufactory of various sizes, aoiMd 
to a teiun of one to six horses, soon introdui.'cd this new farm bnl*- 
ment to the notice of many farmers irho never had seen or heMarf 
the thing before, but soon learned how to profit by its use. This plan 
bas no mold-board ; the use of it is to enter the bottom of the onllr 
ary furrow, and stir up and pulveri«e the hard sub-soil from 4 lo M 
inchea deep. Upon tluB the next round of the tumiuj; plow lays iM 
usuid thickness of furrow slice, thus doubling the depth of tilth. Itil 
especially valuable in land which has a natural hard pan, or in whjd 
one has hoea formed by the Cramping of the plow team, or the slidiag 
of that instrument for a hundred yean, on the bottom of funOSi 
always plowed just the same depth. Some idea can be formed of At 
shape ol' this plow, by supposing the laud-side of the 



1 a smooth plate up to the beam, the handles betel 
riveted upon that, like those of a common shovel plow. On the nuU- 
board aide of this plate, there is a shelf projecting a couple of inohH, 
Tunnins in a gently iuclined plane from the lance head like poiatto 
the he^, producing exactly the effect that a wedge would do it' dnen 
through the earth, htUng it up and dropping it over the butt, whi^ V 
1 to 1 mehes high. Such is the sub-sod plow, in OBe in moat of 4* 
Northern titates, and from its cfGcitincy, strength, case of dral^ tiA 
cheapness, from $3 to Hi, it was thouglit tliat perfection had Imv 
(Stained in that farm implement. Not so. For this very seana 
these great plow-makers have brought out anew sub-soil plow,* 
much more simple than their first one, as that is more simple than id 
S<K)tch prototype, and yet more eflective, and not requiring more thai 
one half the force to propel it ; besides which, it is a selt^harpeneK 

A perfect idea of Uie shape of this plow can be got in the mijjl 
ms first obtained by Professor Mapcs, to whom the manutacturen Wt 
indebted for the on^inal, by taking a piece of pa])er twice as loosH 
wide, and folding it first end to end, then side to fide, then cut COM 
cornen from side to end fold, now make B alight lap at the side SMl 
and laj it down upon the tabic, the edges will touch all rouiul, wUk 
the middle is slightly elevated. Now fancy a smooth piece of haa^ 
ened cast iron of this shape, SO inches long and T| wide, with M 
upright |)art, 18 inches high, made broad and thin, with edges altti 
so that it makes no difference which goes forward, screwed to a beaa 
5 feet long, with handles 4 feet long, bolted upon the ddesof the beMh 
hehl in place by an iron supporter, with a center draA rod and ^H 
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devis, movable 4 or 3 inehps ap or down, or upon either Bide, and tlie 
Whole only wcighiug 84 pouatb, and yet stronp enough for two yoke 
of oxen, but not of loo heavy a draft for ono yoke, when nin up to 
tbe beam iiithe ground, producinfiuch an ctTectoa to shake the plantE 
Mveral feet apon «aeh ude, and you will have some idea of a new 
«iib-soil plow, now publiely exhibited fur the first time. 
Tile great deaideratum of the day la to contrive a machine that shall 
have the efficieney of the apadeand tberapabiti^-of the plow. Many 
altenipta bttvc b^n made, but, until recendy, without anything like 
Buceessl'ul results. The Bilanjuia of Tweedditle, Scotland, recently 
adapted a plough, or rather trame of ploughs, for carrying out a aya- 
tem of deep ploughing. In this case two engines are employed, one 
at eitlier end of the field, ibe plough-frame travelling by means of 
triKtion-chaiiii between them, and doing the work some twelve to fif- 
teen incbc« deep, in a nuMt efficient manner. There appears to be a 
question as tD whether, all things conwdered, there is much gained by 
tiie application of steam thus linuted to the traction merely of the im- 
plement. In most oases where etcaoi has successfully supplanted labor. 
It hag demanded that the old processes be laid aside, and new ones, 
suited to the advanced requirements, be adopted. The plough, itself 
universally acknowledged to be a defective unplement, has no claims 
to exception to this rule, and certainly the small amount of sueceas 
attending the steam traction plows would be evidence in &vor of it. 
An attempt has been made by Usher, of Edinburgh, to construct a 
machine that shall, by one operation, sadsfy all the requirements of 
cultivation. This has been tried in the lield with favorable results, 
and it certainly possesAes more of the elements of success than any other 
that has hitherto beou brought out. The old plow is thrown aside, 
and only the share and mold-board been made use of; some three to 
six rows of them are arranged round a large cylinder which is attached 
to a locomotive ensinc. When at work in the field the power it 
Applied to this cylinder, which, by its revolution, drives the plows (or 
other instruments, as the case may be) into the soil, and thus acts as 
the projielling agent to the whole machine. The soil is left in a broken 
condition, OS by the fork or spade, and arrangements exist by which 
the three operation of moving the Kdl, sowing, and covering iivthe 
seed are done at the same time. It travels at the rate of three miles 
an hour, et^ual to nine acres a day, or, allowing for turning, stoppages, 
&.'., say seven acres, which it has done in its various trials, tor an 
cx|ienditure of seventeen anil sixpence, or two and sixpence per acre. 
It travels well on eammon ronda, ascending acclivities ol one in ten, and 
turning rouudiu a circle of sixteen feet diameter, and is adapted for any 
Other purpose to whirh steam jiower is applied. Let us see what would 
be the result of the substitudon of the steam plough for our present sys- 
tems of ploughing. In England, talciug Caird's estimate, there are 
U,0(IO,Oua ti:na in tilUgc; these ar« ploughed certainly once every 
year. The coat of the operation averages at least ten shillings per 
acre — thus giving a total of 7,000,000/. per annum. Tht '' ' ' *"■ 
of Usher doe* the work better than by tha^ow fi'^*^ 
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an acre, or at seventy-five t*r cenl. less cost The saving would ct 
quentlf be about 5,250,0002. per aQnmn. Ttie labor of 50,000 men 
100,000 horses required for this one operation would be replaced, 
a laviug in the consumptioa of coru effected to at least 1,500,0001 

quarter*, wbich would be thus rendered available for the nir-- ^' 

wants of the commuait)'. 

Barker'* Hinge Fasleaer. — This invention consists simply 
ft solid square on the top of the round nipple of the hinge, and bavi^ 
a square cap to fit over the same ; ita object ia to hold opven win''-^* 
■huCten, anil thereby diapensc with the use of fiutenings. Tbe 
can be put ou and taken olT from tbo in^dc. which ' 
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Uung in atonuj weather, as it removes the neceHsity of thmsbog 
bead and arms out of the window. 

Dickton'i Sled-lock. The object of tliia invention is to prevent 
■led or steigh from crowding againet tbe horses in descending ■ 1 
It ia formed by atlaehing a eouple of bars turned downward M. 
end, firmly to the roller, and eonnecting tbe tongue to them at tl: 
front enda by a hinge jobt, so that when the slecf crowds forw&rd, tl» 
back end of the tongue will fly up, throwing the dogs downward into 
the ground. 

C/anb'i Slaiic Regulalor far Steam Boiler Fires is intended to eqnali 
iie the heat of ibe fire and thus produce a steady pressure of steanii 
This is accomplished by eausing an undue pressure of steam to operatfl 
B damper and thus lessen the draft, and consequently the amount ttt 
combiution. 

Eashnan't Slone Dressing Machine. — Tbe cutters of this maolia 
are a series of chisels arranged on a shaft, eaeh one on a small ecceit; 
trie or crank placed a little out of line with its fellow, so that In 
revolving the shaft, the chisels act upon the stone placed beneath au 
fed forward to them, with a reciprocating nioljon identical vnth tlu 
liandmetbodof bewingslone. Thewholearrangementof themi '' 
is very simple, and the chisels endure as long as those used by di 
are as eatdly made, and require no more sharpening. The ehitela 
be set to dress stone facing, reeding, fluting, and moulding. 

Canvass Souse. — Another curiosity — something eotirelj' new,i 
which has been brought into existence in verificatifn of tbe adage I 
necessity is the toother of invention — is a canvass house. It is tiT_ 
feet square, six feet high at the eaves, and seven and a half feet in. 

center ; has four windows and a door, all upon hinges, and so oo 

■tructed that it can be folded together upon hinges into a flat bondli 
ui feet aeroEE, carried by two men a mile and set up again ia onl 
hoar. It also has four frames, canvassed for berths, wluch also fold i 
quite out of the way. The canvass is piunted waterproof, and t 
whole appears substantial. 

A fine display of Cotton Cordage, an article of recent manufactiiH 
in this country, was made at the Crystal Palace, by the Amerioij 
Cordage Company, of New York. The method of rope-making adopt 
•d, ii ai new as the use of cotton for this purjMse. A machine ilt 
luda to answer all the purposes of a long rope-walk. The advanttwt 
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(if iirfng cotton is, that il ia capable of a tighter twist ; that it ia less 
liable to injury by friction than hempen conii'. The old cotton rope 
■will bu worth considerably more than the old hempeu rope. The rope 
ol'coHon is fouiiil lo run with greaWr freedom throuph tho bloi'k9,Bnd 
is altogether more pliable than ordinary ropes. It haa been succeas- 
iiillv applied to rimjing for veesela ; lo hoisting-tackle ; bow, B(cm, and 
il-bc^ts ; fishermen's lines, &c. The description of 
' - ' .1 Macon, Geoi^a." The fibrea of the 

""" e compactly, and with more perfect 



i long-staple " 
together far in 



tension, by this process than by any other made known ; coiueqneoUr, 
the rope possesaet ftreater Btren^tli than nhen laid in the ordinary 
way. It IS lighter than Manilla, so that althoun;h its price per pound 
is a few cents mora than tliat of Manilla roping, it is no more expen- 
sive when regarded according to length, while it is believed to bo 
capable of lasting three times as long. 

IMPBOVED HACHISES FOR PBEPARINO FLAX. 

Chiehtiter'ii Flax and Hemp Brake. — This machine is furnished 
■with a feed-table, over which the material ia spread out, and entered 
into the bile of a piiir of imn caleuder rollers, which flatten and split 
the Btolka lengthwise, aa they are carried forward through a pair of 
iron fluted rolTcrs into the bite of a pair of lai^ breaking cylinders, 
which form the body of the machine, from which the malenal is ds- 
livered on to a receiving apron in a wide mass or sheet of fiber. 

These breaking cylinders are each formed by secnring near the op- 
posite ends of a shaft, a pair of iron heads or flanges, perforated with 
radial slots, into which are inserted breaking plates, or ribs of iron 
(wroucht to a smooth edge on top), which are free to move in and out 
towards or from the center of the cylinder heads, as they are guided 
by cams and sprinss, arranged in such a way that the ends of every 
other pliite or rib in each cylinder project tlirough the radial slots in 
tho cylinder beads, and rest upon stationary cams, placed outside ot' the 
heads, and all the inlermediale plates or ribs rest upon spiral springs, 
supported by circular flanctw, keyed 4B the shaflsjust inside and close 
lo the cvlin^er heads. These flanges arc pcrlbraled with lioles form- 
ing socfccls on their periphery, to rcifeive and support the spiral 
springs, and admit the inin pina which pass through and sustain the 
springs, and are fastened or locked to the under edge of the pressure 

As the cylinders revolve tonelher fone being placed over the 
other), the cam-plates or ribsoftlie lower cylinder are guided upwards, 
and meet and carry back the spring or pressure plali^ of tho upper 
cylinder: and at the time the cani-phiteB or ribs of the upper cylinder 
are in the same manner guided downwards, and meet and carry back 

ire plates of the lower cylinder. 

evlindera, in their operation and iic'lion upon the materials 
were designed to copy the movement of the hands when pressing a 
Malfc of flu between the thumb* and fingers, then dowly moviwr }^- 
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hands backwards and forwards in opposite directions, allowing the flax 
at the same time to slip through the thumbs and fingers under pres- 
sure, breaking, and at the same time rubbing the fiber, so as to com- 
pletely separate the woody from the fibrous portion of the plant, and 
preserve each line of the fiber perfect throughout its entire length. 

Chichester* s Flax Dresser. — This machine, intended for dressms the 
flax with greater efficacy and economy of material, consists of two 
conical cyhnders, formed on parallel shafts, driven by a pair of gear- 
wheels fastened outside of the frame. These cylinders are each formed 
of four spiral blades of wood, secured to flanges of iron, which are 
keyed on to opposite ends of the shafts, and placed one over the other, 
revolving towards each other, the blades of one cone being opposite 
the spaces between the blades of the other. A slot is cut through the 
front casing, along the bite of the cones through which the operator 
first introduces the flax to the action of the dressing blades. These 
blades draw in the mass, striking first on one side and then on the 
other, nearly at right angles with the line of the fiber, beating out the 
wood and impurities which pass off* through the opening behind. The 
mass is then moved along the slot towards the other end of the blades, 
to be finished. The conical and spiral form of the blades cause, a 
gradual change in the direction of the blows from the feed end, where 
the blows fall at right angles to the mass, towards the finishing end oi 
the cones, where the direction of the blows is nearly lengthwise with 
the line of the fiber. At the feed end, the blades are left very blunt 
and rounded off*. This, also, changes gradually to a sharp edge at the 
finishing end. The severity of the blows is also increased as the 
radius of action increases, towards the larger end of the cones. With 
this arrangement, also, a larger space is left at the feed end for the 
mass when filled with shives, which gradually diminishes as the mass 
is cleaned and diminished in bulk. 

The flax and hemp brake above described, is a durable machine, 
and by its peculiar mechanical arrangement, takes but little power to 
operate it (one horse power being more than sufficient). The move- 
ments are all very slow, but continuous in their action — the working 
parts being distributed over thei surface of the large cylinders, which 
make but three or four revolutions per minute to brake a ton of straw 
in a day. 

Flax Pulling Machine. — ^In addition to the flax brake and dresser, 
Mr. Chichester has also invented a flax puller, designed to pull flax 
and lay it on the ground as rapidly as grain is gathered with the 
present reapers. 

A horse is harnessed into the machine, moving it before him, and 
the flax is laid in such a manner on the ground as always to give him 
a pathway, and also leave a track on each side for the wheels. 

In the forward movement of the machine, the flax is separated and 
collected between long wedge-shaped projections, forming a breast or 
front near the ground, and is pulled by means of verticafroUers, fur- 
nished with arms, reaching forward underneath the branches or seed 
DS of the flax, which is thus, at each revolution, bent over nearlj at 
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1 right angles vith iU growth, bringlag the lower portion of the gCalki 
. into the bito of the vertical rollers, ranged just back of the ani;les 
formed at the base of the wedne-shaped projections, and delivered on 
the ground in rows to be bundled. The rollers are driven by geai^ 
wheels, on a, ahaft receiving motion from the two large wheels, to 
which the whole fnuue is adjuited. 

CLEMENS' FLAX DKE9SIN0 AND BREARtSQ MAOHISE. 

This machine, invented by BIr. S. A. Clcmena, of Springfield, has 
been gradually perfected, and introduced during the past year into 
the SajE growing dialricts with great saccess. 

The apparatus is about eight feet in length, by four feet In width, 
and three feet high. The entire weight is nearly one Ion. It can be 
driven by a horse power machine, or otherwise, as is convenient. 

In operatinjr the machine, the flax straw is spread in succcsnve 
layers upon a feed apron, wUch advances it lengthwise upon the bile oC 
feed rollers; which carry it to a vibrating beater of peculiar construc- 
tion, by the action of which, aided by currents ot air from a fan 
blower, the woody parts of the stalks are broken into minute frag- 
raenU, and veparatea and blown away from the machine on one side. 
From' the beater, the fiber without waite passes outward from a 
discharging apron in successive layers, which are removed by an al- 
tendaaC and nnished uj>on a srntching wheel, attached to one side of 
the machine, in a position convenient for tRe purpoiw. This rapidly 
removes any remaining woody fragments, and the fibers are lain and 
condensed, which completes the process of dressing. By the best 
modes of dressing flax with labor-saving machiner)', hitherto employed 
in this, and European countries, the straw is first repeatedly passed 
between rollers deenly and sharply fluted. The broken stalks are 
then rough scutched, which removes the greater part of the shives, 
and along with them, a lai^e (quantity of coarse tow. The flax is af- 
terwards finished on the acutchmg wheel, which removes the remain- 
ing shires, and the tow produced is of cleaner quality. Aside from 
the expenditure of time and labor, from the necessity of repeated 
handling, it is obvious that by this process a great waste of material 
results from the peculiar ac^on of the rotarv breakers, the deep 
■harp flutes of which not only operate to crush the woody parts of 
the stalks, and make the shives of the long slender form which ad- 
here so tenacioosly to the fibers, but the fibers themselves, being 
comparatively non-elastic, are jgreatly strained, bruised and broken 
by tne same action. From this arises the great amount of tow pro- 
duced, when the flax is submitted to the action of the scutching knives 
and the heckle. 

In Clemens' machine, each stalk is broken at rcj^ilar intervals of 
about one thirty-second of an inch, and the woody fragments as thwyare 
broken olT, are forced from their fibrous envelope and thrown off*, 
with comparatively no injurions strain upon the staple. As ifae layer 
qI Imkn flu pMN betvMti tb« baatiDg (ar&cet, for th* ipiea vt 




I 



ASSCAI. OF SCIESTUIC DISCOVERT. 

Kveral inches it undergoes a violent whipping action, due to thenpil 
vibration of the double bertter upon an axis parallel to its biting aal 
breakinc edges; and aided hy the strong; riirreatsofair, tlicsluTeAV* 
■till farther removed. The elBcit^ncy ol the mechanical arrangeiiMBk 
of the muhine, as shoira la the fikct that the breaking and whmMI 
action is repeated quiet])' and safely, at the rate of more than llint 
thouiaad bJowa per minute. Such n the perfection of the result, 
mod irell-conditioned flax is delivered from the beater upon th« S^ 
^ai^ing apron, in tibbona of fiber, perfect inlen^h Bnd9trengdi,sal 
almost wholly free from woody fragmenti. The attendant aX tti 
discbai^ng end of the machine, gathering two of these layers intot 
medium Nzed hand of iax. and favored by the peculiarity in the Ams 
of the ahives, and the condition in which the fiber is left by tfaebt 
rapidly finishes it upon the Kcutchini; wheel. In this process I 
less tow a made tliau by the old modes, and it ia of better Avena 
quality, white the condition of the dressed fiber ensures that it int 
produce leas tow on the heckle when manufactured. The mac 
when worked at a moderate speed, and attended by two hands, lA 
finish from three hundred to four hundred and Gftv pounds of da 
per day, according to the skill of the workmen, and the quali^ ai 
condition of the materlaL Aside from the saving In tow, this ia fill , 
equal to the average product of the Ubor of five hands unng lis 
common machinery, and, at the rate of speed necessary to accoiBpliA 
this, about three horse power is sufficient to operate the machine. iH 
a higher speed, from fifty to seventy pounds of fil)or can be iM 
tiiough the machine each hour, but it will then require more hand* It 
attend it The price of these macbiues is stated to be about S400. 

HOLTBEAD HARBOR. 

Otnc of the most stupendous works of modem times, is the gFMl 
breakwater now constructing by Government for the protection tl 
Holyhead Harbor, on the iron-bound coast of Anglesea, Great BritiH, 
onder the direction of Mr. Kendel, C. E. It was commenced in 184$) 
and is intended to secure a lota) area of 3l>0 acres for the purpose oft 
harbor, two-thirds of that space having a Tnininiiini depth of MTM 
fttboma at low water. Accommodation will thus be provided ft( 
about 400 veraels of all classes, including TO men of war as lat^ aate 
JDiike of Wellinglon. The north or great breakwater will be S,00| 
feet long and 110 feet wide, and of this immense work 4,U00 feet ' 
already been completed to low watermark — S,50i) feet of it I 
from H to 16 feet above high water. The depth at low water . _ 
filled up is from 45 lo 4S feet, and some idea may be formed of tht 
magnitude of this mole from the foot that the stonework which 

mounts it Is about 80 feet above the foundation. The smaller, or < 

em breakwater, which protects the harbor on the landward side, will 
be 2,100 feet long, and 1,000 feet of it have already been fonned, ina 
depthofSOfect itt low water, and lo a width afiob feeL Since 1S41, 
^itea Uie works were begun, 2,400,000 torn of stone, in blocks varfi^ 




BtEOEAincS AITD T7SEFI7L ABTS. 

ia veight from !0 tons dowTiward, have bean deposited in the sea, and 
ike rale at which thia gigantic operation ia cai'ried on ia said to be 
6am 22,000 to 27,000 tons per week, and from 4,000 to 5,000 tons per 

Tha quarries which have been opened to supply so prodieioua a de- 
BiBd for material wherewith to control the waves are hardly less re- 
IMibble objects of attention than the undertaking to which they are 
Mbonlinated. They realize the fabulous stories of motrntiuns removed 
ted cast into the sea. As much aa four tons o^ powder is frequently 
Bxploded in them at one blast, or (more properly enpresaed) in one 
Bming operation, and thus 20,000 and 30,000 tona of stone are often 
' ince set free for the construction of the breakwaters. The plan 
_..pted is to blow away a huge section of the base of the mountain, 
vhui the superincumbent mass of rock, 150 feet high, being unsup- 
ported, tumbles down afler it. The reader may form some conception 
mm these details of the manner in which the works are carriea on ; 
but it will quicken his appreciation to state that the rate of progress is 
tiO times greater than it was in the Plymouth breakwater. This 
great economy of time has been effected by the use of piled stages 
eviyiiiK railways, which, projecting boldly into the sea, present a me- 
ehuiicsl arrangement for conducting the operations at once simple, 
esnTenient, and independent both of tides and wind. Mr, Rendel was 
ggonted as a visionary when he first proposed so dating a plan for 
&cilitat!ng iliQ work, and it was confidently predicted that rails thus 
npported on scafTolding would never answer. Nor is it wondertol 
that parsons less experienced than Mr. Rendel should have such mis- 
tirings, for the piles which anpiiort the stages are 89 feet long, being 
bnilt of short lengths of the timber commonly used for building pur- 
poaaB. Thus, resting upon a precarious framework of wood, with 
water more than 40 feet deep below, and required to carry long 
Iniiu of heavily loaded tracks, the railways of the Holyhead hreak- 
mter do not impress an unprofes^onal mind with any extraordinary 
ooofidence in their security. There is, however, no answer to the 
CKceaaful experience of four years in this matter, during which lime 
tkooaands of tons of stone have been duly brought down from the 
anairies and deposited in the sea. A lat^e proportion of the material 
uiu removed consists of fragments of rock weighing from 5 to 10 tona 
(Mb, and calculated by their weight t« overcome, with the least pos- 
■ible delay, the momentum of the ocean. It may therefore be readily 
oucaved how severely Mr. Rendel's bold plan for carrying on the 
works has been tested, and hovr complete his triumph has been. The 
coQtraot under which the harbor is being constructed contemplates 
an expenditure of about ZSOOfiOO, and the outlay so far is under 
£400,000. 



A new ^stem of floating brcakwatera, especially adapted for tha 
Goodwin Sanda, baa been invented by Admiral Tayler tS ^ti^giAiv^ 




The duBsters continnally occurring at this place hftve given S 
melaneliol}' name ia Enjiliiih histOTy. Scarcely a ycnr piLs<<es in wfaic 
there are not abovi> 1000 lives lost at thuse treacherous qiiitksands, i 
the number hal winter was 1500 ! Every attempt to moor a vessel 
floating beacon over the saads has bitherlo failed. The presetit ligt 
was fiied only after reaching the ehalk, oighty-two feet dowl 
Admiral Tayler'g plan is to moor hin refuge in deep water, not OTO 
but near the sands, ai\;f to keep Ufe-bosta and a supply of CTeiy naotr^ 
ntr for giving aid in case of snipwrecki, and {or Bheltering tha ikn 
Hulors. Two or three Iiundrcd personi coald receive temporatraU 
ter, tind there is every acoommodation and comfort provided rartt 
keepers of the refuge. The refuge, with its boats, Blorea, and nuM 
rials, rests on a frame-work of piles, with strong transverse beaiu, ill 
longitudinal piles floating about nine feet alKive water and twsnH 
RQven below. The water in this framework, along with the stiiTOaM 
ing eddy, effectually breaks the force of each advancing wava, It 
water bein<T perfectly smooth under the lea of the refuge. Tlu fik 
rise and fall with the tides, but are otberwise fimly moored tU A 
rtem beam. 

IMPROVF.MEMTS IS 8HIP3 AS» BTEAMEttS. 

A VESSEL b now in the process of construction at Green Pinii^ 
ID Ute vidnity of New York, under the direotion of William Nornt' 
Civil and MecliaDJi^nl En;^incer, and John W. UrilHtlis, Naval Al * ' 
tect, which it is anticipated will perform the tran.'iatlantic vo; 
within iiJt days in the winter season. The dimensions oi" Uie w 
are as foUows ;— 

tenKth on dHk 326 It. ) Dnfl of witer fll ft. 

Dvutliot liuld XI n- UiipJaoenicol TSO Iniu. 

bUinrier or i«<lill<!-wh«la. »I n. I I'oncr ^I.'JH) hotsM. 

Ueam HDiidHhiii* 37 ft, | AccdmmodiitlonB f 



The foUowing advantages in the improvement introduced in the 

■truction of this steamer are claimed by the builders : — 1. A peffed 
security against fire or water. 3. Less risk to life, and greater cOBk 
fort to passengers. The buitera will be placed within walls of ittmi 
with iron beams over the some. Air chambers, of sufficient " 

ing capacity, will extend the whole length of the ship. The 

■hocks of head and beam seas, 1o which all ships of the present _^ 
■truction'' are liable, are obviated br these improvements, while Ht 
gentle undulating motion aJways maintained, will tend to prevent W 
■iciiness, and at the same time keep the decks dry except from ^nmi 
The full jiower of the engine will be reserved for combalting hamt 



Sles, while ships of the present construction are compelled t< , 
>ir steam as the gale increases in severity. These new improvcmoili 
enable more steam to be applied, the lianlcr the gale blows. The mi 
chinery of tliis ship will consist of one widkmg-beam engine with tWQ 
tobolar btuleiB, all of the meet improved constniction, but without 




tliin(» new in their principka. The power of the engine, in propoi^ 
(ion to Uie siKc atiil itraft of walcr, nill he very great, about five 
tiiiieg that of the ateamera of the Cunard lino, lu an ordjnaiy veuel 
!-iii'h power cannot be applied, m it would tear the hull lo pieces. In 
the present case, however, it is made practicable by the puouliar in- 
ternal structure aa «eli a* bj the novelty of the mode. As will be 
secu hv the figurej given above, the floor of the vessel is aniisuatly 
llat, anil \Xs draft of water exceedingly email- At the same time the 
bow is unusually sharp. In fact, the model is the result at once of a 
};rcat deal of practical experience, as well as of laborious and careful 
inathetnalical calculations, and it is believed that its lines and fbmi 
are such as to produce Ihe least poasible mialance in passing through 
the water. Here, then, we liav«i the grounds for the estimate that an 
average speed of 30 niilesan hourwill be attained in atonnas well ascalm: 

1. Sharpness of bow, perfection of curves, and light drail and 
buoyancy, 

2. Enormous power of engine. 

The daily coiisumplion of coal will be about 90 tons, and the stock 
for a pesmge about 300 ; no freight is to be taken. The veaiel will 
carry no masts, but will be arranged with jury-moata to rig in coses of 

The Clipper Ship Great Republic. — Durine the past summer a 

Eigantie clipper, Wring the above title, haa been fonstruuted and 
lunched by Donald McKay, Es(|., of East Boston, Moss. This vesael 
is the lai^reat merchantman over constructed, has a capaeitv of about 
4,000 tons. She is 325 feet long, 53 feet wide, and her whole depth 
is 37 feet. The keel, for 60 feel forward is gradually raised from a 
straight line, and curves upwards into an arch, where it blends with 
the siem so that the gripe of her forefoot, instead of being angular 
like that of other vessels, is the complete arch of a circle. This arch, 
both inside and onldde is formed of solid oak, and binds all the joints 
together, so that the greater the pressure the more firmly will the arch 
be knit together. Strength, however, is only one reason lor adopting the 
arched form for her forefoot: the other reason is, to &cililat« her 
working, and at the^same time to make her entrance as clean as 
posiiible, to obviate resistance. She has vast surface of floor, with 
about 20 inches dead rise, and a very long and clean run, which, 
however, as it rises, is sprraul out to prevent her settling alt Her 
Unes are concave fonrard and aft up to a few feet above the load 
displacement line, but become graduoUv convex as they ascend and 
form her outline on the phinksheer. The angular form of her bow, 
however, is preserved entire. Her aides are arched, or swell some- 
what like those of a ship of war, but not so much in proportion to her 
size ; and her sheer is graduated her whole length, with just sufficient 
rise forward, to impart ease and grace to the bow. Shu has a waist 
of nine narrow strabes defined between the mouldings of the upper 
wale and the planksheer. and every line and moulding is graduated to 
correspond with her sheer. Uer stem is senii-elli)itical m fortn, and 
\i utii with her after body. She has four completa deukt. 
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I 'The height between the npper and spar decks is 7 feet, and 
I «Bcli of the olhere, 8 feet. Abafl the forcmaat is a houne 24 fed Iv^ 
1^16 feet wide, the forward part of which is designed for a workiwH 
•- wet weather, or as a shelter for the wntch on deek in ttona/ 
.. ,_ither. Abaft the fore hatchway is another house 25 feet long, H 
f Iride, and 6 J high, which contains the galley ; and abaft the galtej il 
the blacksnulhs shop and an engine room, where there is a ricaa 
engine of 12 horse power. Thia en^ne is designed to do all Am 



lieavy work of the ship-^-such as taking in and dischardng carfi, 

— ""jng up ripging, working the fire engine, hoisting top sails, pmnvow 

D. &c., and connected with it is an apparatus for disUIllDg 



TTOter from salt water. Abaft the mainmast is another house, 40 te» 
long by 13 wide, which contains a mcssroom for the olficeri, and Iw 
B atair case in its forward part, whieh leads to the quarlen of Aa 
petty ofSeers and boys, on the deck below. Farther aft there is Mil 
anoUier house, IT feet long by 11^ wide, and the same heieht m Ai 
Other*. It protects a stair case which leads to the Testibuie of Imtt 
cabins below, and contains lockers, &c., and aft near the topml.it 
the wheel house. Like a ship of war she has a double wheel, an ina 
tiller, and a gun tackle purchase as her steering apparatus. She im 
four targe boats on (he spar deck, two of them o( 20 tons eacli, nd 
80 feet kng, 10^ feet wide, and 5 feet deep, fitted with Niila and il 
the other appliances necessary to preserve life, in the event of diH» 
ter to the ship. She also carries four (juarter boats of 2fl Ifeel len|[^ 
and a captain's gig of 22 feet Notwithstanding the space ooctt|>«i 
on the spar deck oy the houses and boats, luch is her vast use, dM 
the deck looks comparatively clear fore and aft, and is more roomf 
fbr a working ship than that of a ship of the line. There are 4 wort> 
ing hatchways, the main one 11 by 14 feet in the clear, whii^h U laigt 
enough to tnke down an omnibus, if required. Her heavy spin 
■pan are stowed on the deck below, and in the spar deck each «deil 
an oblong square opening to admit of the spars beino takeu up or tat 
down. The materials of which the Great Republic ie constmotet 
are of the very best quality. Her keel is of rock maple in two ties 
irhieli combined are, side )6 inches, and inoul(i32. Her frame brf 
selected seasoned while oak, and she b as strong as wood, iron and 
copper can make her. 

She has four roo-its, the after one named the spanker mast, wUeh h 
of a single spar ; the others are built of hard pine, the parta dotraM 
toother, boiled and hooped over all with iron. The bowsprit u aba 
built and hooped in the same stj'lc, and the topmasts and jibbo<»ii« m 
of hard pine. She has Forbes's rig, and is square-rigged on the Ibn, 
main, and mizten masts, and fore and aft rigged on the spanker bmA 
The main yard is 120 feet square, and the lower main top aft ywti, 
98 feet Excepting these, all other yards above are alike, on the flnt 
" ' ain masts, and the lower foretopsail yard is of the same dimo*- 
IS die crosijack yards, and all the yards above are alike on botk 

iti. She will sprea'd 1G,000 yards of canvass in a single suit of gaBl. 

-' e made bj E. F. Southward, and Eichard Friend, Jif. 
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upon the recently patenUd improTemsuta of Mr. Sautbward, She 
■will be the first vcs«nl ever fumidhed Ibroughout wit!i Iheaa improved 
flails, and it is believed that tlicir peeuliar cut will coablu her to attain 
a gTMtUr rate of Hpced. A portion of the saiU were stitched b^ 
machinery, and. their eost will be from cieht to ten thousand dollara. 
Harris' ligbtnin^ roda are applied to oil faer masts. She baa four 
anuhora. Her be^t bower i» 8500 lbs. weight ; her working bower 
e.'iOO lbs. ; her small bower or stream anubor 2600, and the kedge 
1500. Hot bower chams are each of 2^ inch, and each 120 {atboins 

A'cHi Mode of Ship BuiliUag. — A late French paper has the follow- 
ing notice of a new mode of ship building, in which an entire cbauge 
ill the construction has been adopted: 

" The public were gratified on Tuoitdaj- last with the launch of the 
Peninsula and Oriental Company's new Steamship Veclu, of lUOO 
Ions, the first of them being built on the new pnnciple, without lim- 
bers, being all solid planking. She was constructed by Messrs. John 
and Eobert White, on their ' patented improved diagonal principle ; ' 
and is intended to Ibnn one of a fleet of steam-packets, upon the new 
contract, to carry moils between Alarscillcs and Malta, and vice tierra. 
As the I'fctii is the first which has been constructed on an entirely 
new principle, destined to form a complete revolution in ship building, 
some lew remarks will be necessary as regards the method on which 
she has been constructed. It would appear tJiat the iatroduction of 
iron ships into our leviathan steam companies, as well as into the navy, 
threatened for a while the annihilation of wooden ships altogether. 
'l*o meet the requirements and reasonable demamls of the various 
steam companies, and to counterhalanco the advantages which iron 
ships possessed over those of wood, some improved method in the con- 
struction of the latter was abwlutely neccsjary, in order to render 
them stronger and more buoyant, and carry a larger cargo in propor- 
tion to their tonni^e, with equal speed, to attain which objects the 
Messrs. White wore induced to turn their attention; and after suc- 
cessfully making a series of e.iperiments and models, at no inconsider- 
able cost, they at once satisfied tbum-ielves of the practicability of their 
plan, and undertook to build shi[is of any magnitude and any degree 
of sharpness, combined with all the renuisites of speed and iaternal 
capacity — and this by a combination of planking, without the neces- 
sity of ribs or frame timber. Their new mode of construction enabled 
thvm to produce vessels whose sides were only as thick as an iron ship 
witli ribs and ceiling. The frame being ealirely dispensed witli, 
greater buojTincy was produced; and the ships were consequently 
ciinbled to carry from 10 to 20 per cent, more eai^o in dead weight, 
with equal speed ; or Ibe same quantity of car^ ai an ordinary built 
ship, but with greater speed, in consequence ol being enabled to have 
tiuur lines. In the mode of constructioo. viz.: two thicknesses of 
diagonal planking, and longitudinal planking outside, greater durability 
and BoTety were efiecled over the old method ; and liy the exclusion 
of vacant ipacea, whore foul air geueratod from the bilge-w 
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collected in tbe openings, Ihe plan was Tendered more healthy, 
over, in the new moth<^, there is freedom from rala and other Tennin, 
and above all, the plan i« particularly adapted to mcn-ol-war, fran 
diere being no iron strapping or iron knei;s, and the sides being solid, 
there would be coosequently less splinteriugs from sliots, and portico- 
larly bealiby in warm climates." 

MeMrs. Scott, Russell & Co. of England, have the eontraet to 
bnild for the Eastern Steam NaviBBtion Company the largest ship 
ever heard of in the world, whiten is to earry sufficient fud for . 
tbe entire voyage to and from India or Australia. Her Jengdi u 
ta be 6S0 feel ; breadth, B3 feet ; depth, 58 feet ; with screw and ^dle 
engines of a^^regat« nominal horse-power of 2600. In additioii to 
taking from 4000 to 6000 tons of coals, she will be able (o_ cany 
fiOOO tons measurement of merchandise, and will have 600 cabins for 
passengers of the hji;''^^ class, with ample spare for poops and lower 
class passengers. The whole of her bottom, and up to 6 feet abovEthe 
water line will be double and of a rellular construction, so that any 
external injury will not affeel the tightness or safety of the ship. The 
npper deck will also be strengthened on the same principle, so that 
the ship will be a comj^lete beam, similar to the tube of the Brittmnia 
bridge. It will be divided into ten walei^tight compartments. She 
will nave separate seta of eodnes, each with severaf cylinders ; and 
separate bailers will be applied U> work the screw, distinct from those 
working the paddle wheels, so that in the event of temporary or even 
permanent derangement of any one of the engines, or of either the 
paddle wheels or tbe screw, the other engines and propellers would 
still be available. It is computed that her creat length will enable her 
to pass through the water at the velocity ot fifteen knots an hour, and 
by the great speed, combined with the absence of stoppages for cod- 
ing, the voyage between England and India, via the Cape, may be 
■ccompliahed in thirty or thirty-three davs, and between England and 
Australia in thirty-three or tliirtr-«x days. It is said that the ^p 
Trill become, by its construction, a beam ot sufficient strength to meet 
any strain to which it can be subjected, and will eoniust of so maaj 
distinct compartments that no local injurj', however serious, will affect 
its buoyancy to any dangerous extenL — Joum. .Sue. ArU. 

trnproitmenls in Propellors.^lrx a paiemed improvement by J. 
Burch, of England, the propulsion is not effected by a disc, but by 
Tanes or helical sections, which he calls " fins," set in the circtunifar- 
ence of a disc, or wheel, to which the corresponding lines of the ves- 
sels are prolonged, so as to form a kind of cylindrical-shaped projec- 
tion, irom the position of the disc tapering aft to the stem ptuA, and 
forwards forming a continuation of this qiuui-cy tinder, or trunk, to a 
little abafl tbe beam. Above and below the disc arc apertures for the 

Esasage of tbe fins. Six vanes are set upon the disc, and, revolved 
y the motive power, propel the vessel. The advantages alleged are, 
that the truncated lines act in tbe manner of Griffith's globular center, 
ID nulUfying the central resistance, which chokes the ordinary screw, 
an object which ii a grand desideratum, if attainable. " The advan- 
iVs^ *V ^ inventor, " gained by ttui uraa^«meat, i^ontisti 
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sbielJingr the ineSeetive surface of the propeller 
rent, and lending the water upon the fins at i 
from die axiaas will sepure tlw whole power upplied in 
lion. By this alteration of the touality of ibe screi 
thrown direct on the helm." 



1 

»inf! cui^ 



In the construction of ressela the process of calking the aeanu so 
as to exclude the water, (bnni an important part of the operation. 
This hai heretofore been done by chamfering the outer edges of the 
planks, and then driving oakum or other similar material between 
them. An objection to this mode of calkins is the well-known fact 
that the working and eiraining of the Tcssel has a tendency to throw 
the oakum out, and render re-calking necesiarv, while, at Ihe same 
time, as the planks are not driven so close logether, and consequently 
cannuMji m a close joint, the hnll will be less Btiff and rigid than is 
desirable. 

An improvement recently devised hy Mr. B, F, Cook, of Boston, 
consislsin rendering the seams water-tight by placing between the edges 
of the planks some adhenve elastic substance or material, such as 
india rubber, gutta percha, or compound of both. This may be 
done by forming a groove in the centre of the edge of each plank, sad 
platting in the taia groove a strip of india rublier, gutta percha or 
other elastic material, and then driving the planks closely together, 
the edges of the flanks not bein^ bevelled but square, bo that they 
will form a close rigid joint. This atrip of calking may be round and 
tabular, or of any other required form, so as to (ill the channel, which 
may also be of any shape desired — the planks thus grooved or 
plowed are then driven together, with a coat of elastic cement be- 
tween them if it is thought advisable. By the above method of calk- 
ing s vessel, it will be seen that the necessity for chamfering the 
edges of the plank in entirely obviated, and by cutting the edges 
square, and placing between them an adhesive elastic substance, the 
joint will be impervious to water, and at the same time the bull remain 
extremely stiff and Grro, while the calking cannot be worked out by 
the straining or working of the vessel, as frequently oi ' '* 

method of calking heretofore practised. 



Motive B011.EB8. 

The following is an abstract of a paper recently read before the 
Society of Civ3 Engineers, (EnghindJ by &lr. Clark of Edinburgh. 
It commenced with some historical fac-is iti louomotive progrera, show- 
ing that the general design of the lucomotive was matured, imme- 
diately al^er the trials on the Liverpool and Manchester Railway In 
1899 — combining the multitubular horizontal boiler, the horizontal 
cyliadeii, and Uie blast pip* 
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iTorking out tlie general deaign,anil to the necei- 
ple3 in proportioning the locomoLiTo to the work 
fur nhicb it was desdneil. For (be proper discussion of the question 
it wu indispeniable to disdnguish the three elements of the tuaubine : 
— the boiler, the engine, and the carriage; and to consiiler themaep- 
aratel^, with respect to their proper functions, as the mixinz up of 
one with the other hod caused much of the confusion with which 
many of the recent discussions on the subject had been invested. 
The paper was chiefly devoted to the discussion of the phynologinat' 
principles of lucomotive boilers. It was aj-gued, that the eombaatioa 
of coLe in the firebox was, in practice, very completely effected ; thu 
it was quite independent of the strengUi of thu draft, being equ^f 
eomplete with fast and slow drafts ; that expedients for improving IM 
combustion were superfluous ; and that the combustion ol coal mif^l 
aIMi in practice, be perfected by a judicious use of the aslipau^data- 
per, and the firedoor. The evaporatioa of 13 lbs. of w»ter per 
pouud of pure coke was found, by careful laboratory expcrimigli, to bs 
the maximum eraporativo performance ; in the best ordinary fihictice, 
an actual evaporation of 9 lbs. of water per pound of coke, or 7& pw 
cent, of the poasible maximum, was readily obtained, the balaaoe 
being lost by leakage of air and by wfl«te ; and it was adopted, by the 
author, as the ordinary standard of practical economical eTaporatiaa.. 
It was shown, by numerous examples, that the question of the relv' 
tive value of firebox and tube surface was of no practical importanca, 
as the efficiency of boilers was not sensibly affected by their reU-' 
live amDunts ; tJiat the superiority of firebox surface was due mereljT' 
to its greater proximity to the fire ; and that the distinction of radiant 
and communicated beat was mei«ly circumstantial, that what m*i 
oained in railiant heat naslostin coumiunieated heat, and that whether' 
It was all ntdiatina, or all communicated, mattered not to tha total effi- 
ciency of the fueb On these grounds the author regarded with ioda^. 
ference the use of such expedients as extended fireboxes, midfeather!,! 
corrugated plates, and combustion^hambers ; and it was averted, tbUr 
where the addition of midfeathers had been found advantafixMU, 
there had been a deficiency or mal-arrangement of the tube-«ar&ce. 
A minute anal>-si9 was made of the results of numerous authentiealed 
«zperimeDts on the evaporative power of locomotivo boilers, of vary 
various proportions, comprising several, made by the author, on tlw 
eoffine* of the Caledonian, Edinburgh and Gtascow, and Glasgow 
and South Western Railways. It was concluded, that the oconooucal 
evaporative power of boilers was materially affccltd by the area of 
the fire-grate, and by its ratio to the whole healinn; siirlace ; that an 
enlargement of the grate had the effect of reducing the economical 
evaporative power, not necessarily ailecting the quality of oombusttott 
in any way, bnt governing the absorbing power ol' ttie boiler, as the 
lower Tst« of combustion, per foot of grate, due to a larger area, la 
bumiiig the same total quantity of fuel per hour, waa accompanied by 
** redaced intensity of combustion, and by a less rapid transmission of 
to the wattir, in consequence of which a greater quantity of 
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d be»t most escape by the chimnej. An increase of heat- 
ing inrfiKe, og^D, reduced the waste of heat, and promoted eeonomy 
Oifnel, and Mlded greatly to the economical evaporaiive power. In 
tbort the qaestion resolved itself into the mutual adjustment of three 
dements: — tie necessary rate of evaporation, — the grate-area, — 
and the healing >urlai.'e, con^stent with the eeonomical generation of 
Meam. at the anumed practicai itaodard rate of 9lbs. of water per 
poand of good coke. An inveati^tion of the cases of econoimcal 
evaporation, iu the table of expenmenti, conducted the author to 
the foUowin;; verj important equation, expressing the relation of the 
three element* of bcriler-power : in which c was the maximuDi eco- 
Domical evaporation, in feet of water, per foot of grate per hour, h 
was the total heating siiHacc, in square feet, measured inside, and g 
WM the giBt«-«rea in square leet :— 

Vi 
c = .00222 _ 

From this it followed ; Ist that the economical oraporatire power 
decre«»sed directly as the area of grate was increased, even while the 
heating surface remained the same. 2nd. That it increased directly 
at the square of the heating surface, when the grate remained the 
■ame. 3rd. That the necessary heating surface increased, only, as 
the Etquare-rool of the economical evaporative power. *th. That the 
heatina sur&ce must be increased as the square-root of the grate area, 
for a given economical evaporative power. It was contended thence, 
that the heating surface would be economicalty weakened bj an eicten- 
don of the grate, and would bo strengthened by it^ reduction ; and that 
whereas largefirates were coraroonlythought to be an unmixed good, and 
being eenerafly reoommendcd were usually adopted ; still they might 
be made too large ; not that their extension affected the quality of 
combustion, but that the economical evaporative power might be 
rednced. Concentrated and rapid combustion was, alike, the true 
practice for the lai^est and the sDiaUest boilers ; and in locomotives 
where lightness, compactness, and efficiency were primaiy objectc, 
the bcnlers should be designed for the highest average rates of evapo- 
ration per loot of grate, that might be followed, in good practice, con- 
sistently with the highest average rale at which coke could bo prop- 
erly consumed ; as, in this manner, the smallest grate, and the small- 
est amount of heating surface, consistent with good practice, might be 
employed. It was stated, that iSOlbs. to 260lBs. of good sound coke 
could bo consumed, per foot of grate per hour; and, allowing for 
inferior tiiol, an aven^ maximum of ll31bs. per foot of grate, per 
hour, was recommended as a general datum. This determined the 
average maximum of economical evaporation to be le feet of water 
per foot of grate per hour, allowing Bibs, of water per pound of coke j 
for which 85 feet of heating surface per foot of grate should be pro- 
vided. It wasaccordinBlyrecommendetl, that a heatingsuriaer -"'■■""' "'■ 
■'- ■'-- gmtc-area should be adopted ■ *'— " 
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between the tubes, for the drculatJon of water and Bteam, w« 
manj boilers mui-h loo smaU : thai llie clpaniticB should bt in propor- 
tiiin to llie number of tubos, and that for gowl piwlifc, a c-banuice 
at the rale of ooe^ighlb of an inch for every tlurt}' tubes should be 
allowed. 
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DU thembi.et'b TAPOB ENGraE. 

Dunne the past season, several prrtoticral experiments hare been 
made in France, by M. Du Trembley, for the purpose of testing hii 
new vapor enpne, which has now been for Beveral years before tlie 
public. His motive power, as is weU-known, is derived from the »- 
panfflon of the vapors of sulphuric ether and of water, and At 
engine, which is similar in all iU appointments to a double-cylinder 
■tewn engine, is driven by the combined vapors, which act mngly, 
each in its own cylinder, and without any intermixture. 

The condensation of the aqueous vapor is accomplished by die 
eTBporalion of sulphuric ether, and the condensation of the latter, by 
means of a current of sea-water, which constantly taves and coola tne 
*Dr&u«s of a condenser, into which the vapor passes after its ese^M 
from the cylinder. These two condensations take place in cloM vet' 
wis, and the exhaust-pumps return the liquids each into its proper 
^neratar,eo that they are alternately evaporated and condensed. If 
it were possible to make such accurate adjuatmcnls as to prevent any 
escape, one supply of the. two fluids would serve indclinitely. Tow- 
tain this perfection of adjustment seemed to bo required by_ the natora 
of things, and to this point the inventor has devoted his attentiui 

inly. Every one knows how extremely volatile ether is, and how 
penetrating ilj vapor. So successful has M. Du Trembley been, that 
in the eneme room one can scarcely detect the prcacnce of ether, not- 
wilistanding the conadeiable qmintily which is supplied to the cylin- 
der by the generatin<: apparatus. 

The followLUL' deUtUs of the experiments are taken from a reccat 
French publication : 

As Boon as Du Trerabley considered his machine in good worUng 
order, he placed it at iirst on a screw propeller, engaged itatadty Is 
traffic between &Iarseilles and Algiers. The ve^ef was of 500 tom 
burden. 

In the first experiments, the vacuum obtained in the condensen 
was 6i centimetres for the aqueous vapor, and 23 centimetres for tlie 
vapor of ether; the pressure of the two vapors was two atmosplieres 
ibr the vapor of wat^r, and 2 1-5 for that of ether ; the cylinder of 
the former was 66 cenlilnctrcs in diameter, and of the latter, 80 cea- 
tunetres ;their stoke of T.^ centimetres- The two vapors were introdnoed 
onlr during the half of thii stroke. The number of revolutions obiwmd 
wilhalight breeze ahead, was from 36 to 3 S, which gave from 7! lo K 
tum((olhesi'revr,anda8peedof six knots to the vessel; but if it is duly 
observed that the Ibrce developed by the machine has been calculated 
ataomoreth&a 60 horse power, it will be seen what enf - -- 
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1^ to be suislieil with the vdoci^ communicated I 
h wo bare Already ttaxed to be of 900 ton» bunlen. 
keee results were obtained on a b-ip from Slardeillcs to La Seyne, 
re ihe TfiBsel wag taken to complete its outfit. 
pon the return trip, the veasel aclitered nine knots and a quarter 
^■ith a eentle breeze astern, and with the, iame incon^derablo power 
of 60 horses, applied to a burdim of SOO'tooB. This more than con- 
fimied the first anticipationa. The average consumption of cool was 
1J3 kjlognuumes, or 2*0 ]ba. per hour: while for an equal speed, the 
ordinary steam-engine would require 330 kilogrammes, or 750 lbs. pec 

During a trip gubseqnently made to Algiers, results equally flatter- 
ina wen- obtained. Availed by a atorra during the voyage, the vessel 
rolled fearfully, but the engine, feeble as it was. in proportion to the 
tonnage of tlio vessel, never exhibited a moment's hesitatjon, nor 
juffored a notable abatement of velocity ; notwithstanding the shocks 
it experienced, no escape of the duids or vapors was observed ; and 
npon thu subndcncc of the gale, the propeller completed its voyase 
without, from first to last, enjoying the aid of its sails. Frequently 
the speed was seven knots, with the consumption of only 77 kilogram- 
mea, or lUb pounds of coal per hour, or hai Ions (or the whole dis- 
tance, instead of an average of ten tons, previously consumed for the 
nine tiansit. It must not, however, be disguised that the use of 
elJicr, owing to its inflammability, is exposed to much danger, more 
especially on marine vessels than on shore, The vapor, indeed, is 
husvier than tur; and on land, in Ion places, we have always the 
expedient of exciting a powerful current of air, which will dissipate 
the vajior. and rem^ly the evil ; but on ihipbnard and down in the 
hold, it is ranch less easy, if not quite impracticable. Ether mixed 
with tur, til the proportion of 1 to 4, is explosive, as is observed in the 
mines. The most minute precautions, therefore, become imperative ; 
and w* arc confidently assured that M. Du Trembley has given the 
dtbject the fullest consideration. 

in regard to the practicability of the other engine, Mr Eeanie, the 
eminent English engineer, stated at the Bristol association, that he 
had been requested to iavcsligate the efficiency of the engine, anil for 
that purpose ho made a voyage in the vessel from Marse'dles to Aigiers 
and back, accompanied by his son. The steam-boiler is adapted only 
for an engine of thirty-horse power, and during the return voyage 
Mr. Rennie placed the cools under lock and key, so that he might 
UMrnia exactly the quanti^ consumed. The result of his investiga- 
tioiu woo. that by the additional action of the ether vapor there was 
a siving of from 60 to 70 per cent. : and the amount of gain had been 
reportvd bya French commisaon, appointed to examine the enginc.at 
74 per cent. The loss of ether by leakage did not exceed in value 
gne franc per hour during the vovage, and that might be greatly 
need by improved consiruelion in the machinery. The French 
^nmunt hove paid the invenliir a very loigu sum for the inven- 
f and there are now several ships in course of conatructioo U be 



I 
I 



I 



62 ASNCAL OP SCIENTIFIC DISCOVERT. 

propelled b^ engines of (hU kind; one of which is to be 1,500 tODI 
Durthen, anil the engines are to be of ] 50 horse power. Mr. Rennie 
(aid that arrangements are made for dispelling the ether vapor that 
escapes, so that there is no danger of its ignition. Mr. Sykes WanI 
observed that good ether does not corrode iron; therelbre no objec- 
tion to its employmenl could arise from Chat cause. Mr. Fairbiuni 
Nud that 2 j lb. of coal per horse power are consumed in the best Lan- 
cashire engines, worked expansively, whilst the tteam-boals oa tlie 
Humber burn nboot 10 lb. of eoal per horsepower; and as it appeared 
from Mr. Rennie's report of the working of the combined steam and , 
ether engine that the duty was greater than that of the best Lanov , 
shire steam-engines, the advantage of the combined action compared 
with that of the marine engines on the Humber was very important. 

ERICSSON'S BNOINES. 

The ScUnliJic American states that the following all^ratjons and iin- 
provements have been made in the Ericsson engines, since the laattnp 
of the vessel. Immediately above the firo is placed six Inj-ers of ca^ 
iron pipes, nine feet in length and three and a half inches m diameter; 
above these pipes are two heaters, 9 feet in length, and 2 feet 5 incbe* 
in diameter. Tfaeie healers are filled with tubes 3 inches in diameter, 
through which pass the flame and smoke from the lires. The cylinder 
is 6 feet ! inches bore, and about 7 feet stroke. Uc also employs a 
eooUr 10 feet in length, and 3 feet in diameter, filled with tube* It 
inches in diameter; among the% lubes circulates a supply of oM 
water for the purpose of condensing th4 air after it has passed from 
the cylinder. These vaiious parts communicate with each other, bat 
not with the external air — the cold air from the cooler passing in tli« 
heaters, then through the cast-iron pipes immediately over the fire, 
then into the cvlinder and back to the cooler a^n. 

A late number of SUliman'i Journal contains an investigation of 
Ericsson's Calorii- Engine, by Prof. Norton. The conclusionj of dta 
author are thus summed up : — 

1. That Ericsson's Hot Air Engine, as compared with the condeaa- 
ing marine steam engine, in its moat economical operation, bai sboira 
the ability to do the same work with the use of from one-sixth Id on»- 
diird less fuel ; and, that if its full estimated power should hereoftw 
be developed, tlio saving effected would be lO per cent. 

2. That for the same actual power, its weight is about three timea 
as great as that of the marine steam engine, and that in cue its e*ti- 
tnated power should be obtained, its weight would be as much M 
thirtyper cent greater. 

3 Tliat in respect to the space occupied with the enpncs and coal, 
the advantage is decidedly in favor of tnc steam engine. 

4. That the great weight of the engine, in proportion to the power 
developed, must prevent, for the present, the rualizattou of a ioA 
speed in tlie propulsion of vessels. At the same time it is to be 
admitted that the full astimatad powar is adequate (o the prodoctaon 
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of iasfi relon^u. Time ftlone can doi^ide the question, whether or 
not this maximum power is really obtainable. 

S. The great weight of the engine, and space occupied by it in iU 
present form, trill Id nil probability, prevent it« adoption for the pur- 
pose of inland oavin^ation and railroad locomotion, in preference to 
the tUaua engine, if uieil aa a land engine, the featurea will be leu 
ohjectionable ; accordingly it Ja only in thia form of application, and 
in those cases of marine navigation in which speed is likely to be 
•Knfied to economy of fuel, that the caloric engine may l>e conG- 
dendy expected to achieve decided triumphs over the condenMog 
(team engine. 

Although thia discussion liaa brought ns to the conclusion that the 
Dew motor is not likely to equal the extravagant expectations which 
are *o widely entertained with regard to its capabilities, still it must 
be freely conceded that the inveniion of a new engine in respect to 
wtuch a Just claim To superiprity over the steam engine can be asserted, 
b any particular, is a great achievement, and that the ingenuity and 
mechanical skill displayed in the invention and conatruction of tho 
Caloric Engine cannot be too highly extolled. 

RBOULATING TBE SPEED OF STEAM EVOTmB. 

Lsther R. Faaght, of Macon, Georgia, has invented a very ingeni' 
009 and original imp rove men t for regulating the speed of steam 
cngineB, by cutting off the steam in the steam box when it exceeds the 
establitfaed velocity. The spccil of the engine is regulated by the 
" cnt-off," which consists of a plate of metal placed to ht and work on 
the back of the slide valve, which is furnished with certain openin^n 
thrau^h which the steam must pass into the cylinder while Ibc cut-oS" 
plate 13 in a proper position. The form of this cut-off is not new, but 
the method of operating it is peculiar: the cutoff is caused to move 
with a slide valve by means of friction produced between them by 
tuilAble means, and by attaching the rod of the former to a pendulum 
axis or other device, capable of offering rcMsiance to its movement, 
which causes it, when the velocity increases, to move a shorter distance 
than the slide ralve and thus close the steam openings of the valve, 
and cutoff the steam before theicrminationof thestroSeof the jnston. 
The steam passages of the slide valve are closed earlier cr later, 
according to the velm^ity of the piston, by the action of this governor 
Talre, to regulate the speed of the engine. The governor valre ii 
therefore operated by resistance which increases as the undue velooi^ 
of the engine increases, to cut off the steam early when necessary.— 
Scientific American. 

LOCKIXQ AND COOK'S ItOTART AKD VALVE EXQIXE. 

In tliis engine a metal disc, with three apertures, slowly rotating on 
a flat surface, with corresponding openings connected with the boiler 
tad tbe cylinders, tapphea the place oi th« ordiuarj i!a&.% itltvu 
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Botarr motJMi is pyen to the valve by a yeriical shaft, on which there 
ia a pmioa that it worked by a cog-wheel on the ghafi of the engine. 
The two bearing surfaces are ground Bteam-tight, and an outer casing 
serves to confine the ateam, as in the common Side tbIvg- The advan- 
tages said to be gained by this orraDgement are the diminulioti of 
Miction and a more ready means of cutting ofi'the etcam and of reven- 
ing the engine. As the inlary valve has a continuous slow motioni 
the inconvenience and friction occasioned by the rapid reciprocatiii^ 
action of the slide valve is avoided. Among other aavanlages of this 
contrivance it is stated that il costs less, is less liable to get out of order. 



BBIfiTOLS E0T4HT ENGINE. 

This rotarr engine, invented by EJchard C. Bristol, of Chicago, 
and exhibited at the New York Crj-stal Palace, is very simple in all 
its parts, and it embraces features which rcinoce many objections to 
the nerelofore economical working of such steam motors. The descrip- 
tioQ of the rotary engine to which these improvements relate, conssta 
of an outer fixed annular case with open ends, and an inner wheel so 
fitted to it as (o close its ends and leave a channel or steam way within 
it, outside of the wheel, the outer cose having one or more abutmcDIs 
which project from its itiside and fit to the peripben' of the wheel, the 
latter hanng sliders or wing pialons, upon which t)ie steam acta for 
the purpose of giving rotation to the wheel, by admitting the steam 
between the sliders and the abutments spoken of. 

The outer ease is so supported that it is capable of yielding in any 
direction necessary to enable it to prewrve, at all times, the proper 
position in relation to Ihc wheel inside and the working parts of it, 
notwithstanding any inequality of their wear, or any other cause which 
miRht induce them to work out of line. 

The sliders are piL^hed out against the concave face of the annular 
case by means of small pistons attiiched to them and acted upon by the 
steam, but only at such limes as the sliders or wings arc acted upon 
themselves by the steam, the pressure of the said pistons ceasing aa 
eoon as the exhausting commences at the back of the sliders to which 
they are attached, and before the withdrawal of the latter to pan the 
kbuimenis, so that no resistance is otTered to their withdrawal or back 

This en^ne cuts off the steam at any point desired ; the packing 
consists ot^adjustable metal rings, and is not liable to wear uneven or 
quickly, as the friction is smalL — Scienlijic Ainerkan. 

KKW BOILER EEEDER. 

The nature of this invention, by Aaron Arnold, of Troy, N. Y.> 

'insists in having a small hollow closed nietallic vessel, which is hung 

. bak&ce oulaide of the boiler, and has communication at the top 

I the (team, and at the bottom with the w*'"' -^ •')>■> t»'i'— "■'* » 
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eomiecteil with tlie throttle valve or cocks in the feed pipe. The 
object of ihia apparatus is to regulate the quantity of water to be 
(applied to the boiler by a pump, so as to maintain the itater id the 
Ixnler at a proper level. As the small vessel spoken of communicatee 
with the steam chamber and the water in the boiler, it receives both 
Ueam aod irater, the latter being always at the same level as that of 
the boiler. It is balanced on a centre in euch a manner that ivheo 
the water in the boiler is at the proper line, it remains poised oa its 
centre, and keeps the throttle valve in the feed pipe open lo the exact 
*ndth that Till supply the boiler with water commensurate to the 
When the water in the boiler falls below the proper line. 
1 the small outside vibrating vessel diminisbes, which 
' « and open the throttle valve somewhat wider, and let- 
ST to the boiler. The reverse action lakes place when 
the boiler rises above the proper line. The vibratiog 
outaide vessel is guided by the amount of water in the boiler to regu- 
^Ue the throttle valve. — Scienlific Ameriean. 
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JtOAI>6 or THE DKITKD STATES, AND OTHER COtlNTttlBS. 



e nnmber of miles of nulway now in operatiou npon the surlace 
of the globe, is 23,(;0Gi of which 1S,4S6 miles are situated in the 
Eastern Hemisphere, and U, 1 70 are in tbs Western, aud which are 
distributed as follows ; — 



la lbs Dnllid SUM, 13jm 

iB Uw BriUili Ifonnen, ITS 

* - ■ ■ idof Cut» 868 



la goaUi Anwrlei,. 
Ib GrMi BrUaln,.- 
In GermaDf, 



6,340 



InFiUDCe l,Sai 



Is the New York and Erie, which 



The longest railway in the w 
is 467 miles in length. 

The total number of railways in the United Stales, in operation and 
in course of construction, is 372,coDStructtid at a cost of S100,7!3,907. 
ilercliants Magazine. 

RAILROAD lUPROVEMEXTa. 

French's Improvtmenl for overcoming Grades. — This invention con- 
■ista of a common wooden superstructure, with a Hat bar-rail : the 
ends of the cross-timbers are cut ofl" flush with the sleepers, and the 
flat bar resting on the sleepers projects over on the outaida of the 
track, forming a clear continuous space on each side of the road for 
fKclion rollers, or small wheels to revolve up against the projecting 
edee of the rail. The cranks are attached to the ends of the driving- 
a;ile, and between these and the driving-wheels is suspended from the 
aile, on each tide, a friction roller, or wheel, which is made to drop 
at pleasure directly under the driving-wheels. Using the driving-axle 




M a fulcrum, by mcana of Q compound lever, tlicse rriction rollers or 
WheeU are pressed up at pjensure, and to that extent press down tba 
driving-wheels, producing inatanlly whatever amount ot adhesion 11U7 
^le required. The tread of the driving-wheels is as wide as the niU| 
»J»nd tEe friction rollers revolve just under them, with flanges to pre- 
' Tent their rubbing the sides of the road. These friction rollers or 
snail wheels, ivben not required, are instantly tlirown up tome 
' eighteen inches above the traeli, where they remain until they an 
again required, when tbey are instantly thrown into gear. 
' New Car Wheel ami Truck. — An improvement in the coAslniodaii 
rf car wheels and trutks has been effected by Mr. J. T. Dediston, of 
Xyons, N. Y., by making the rim of the wheel somewhat thicker than 
is used, and forming the flan^ in the centre of this rim, thus foTnuns 
two treads, one upon each side of the flange. The circumference of 
the tread upon the inside of the flange beini[ larger than that upon 
lie outside. When ibe curve is turned, this inner tread takes a new 
nil, placed near the outer rail of the curve, and thus causes the cars 
naturallv to run in a circular direction. It will be observed That the 
outer wheel, in turning cun'es thus instantly, becomes larger than, the 
inner wheel, which gives the curvilinear morion. 

Improved Car Breot.— Draper Allen, of New York, has invented 
and taken measures to secure by patent, an improved mode of con- 
■liu!;ting the brakes for rail cars, more particularly intended for the 
horse-cars of city streets. It consists m constructing the shoes of 
brakes in such a manner as to bear not only on the periphery of the 
whoel, but on the flange also, thus distributing the friction over k 
greater amount of surface, and at the same time preventing the 
unequal wear of the wheel, rendering necessary its frequent rtnewiL 

Bahcock't Railroad J'roct-5uppor/er.—Thiaarrftngemont is intended 
to obviate entirely the noise, jar and dust now produced by the passage 
of trains, enabling each paaionser to read or converse as freely and 
comfortably as though seated by his own lireside, while immiinsely 
diminishing the wear and tear of rails and machiner}-, and the con- 
sequent danger of accidents. It is entitled " Baboock's lUilroBd 
Track-Supfrtji'ler " and •' Track- Spring," and the plan is briefly «■ 
follows : Lay the lies firmly on blocks of stone, where these are to be 
had, and on any solid subsuiute where they arc not, so as to obviate 
the perpetually recurring necessity for raising one side of the trsck 
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here, lowering the other there, and levelineit e' . 

oided because a certain c^licity in the track rapidly 



where, but which 



. .- 1 been proved indispensable. This elasticity 

Mr. Baboock supplies by means of air-tight metal boxes, each encloa- 
ing a cireular piece of Inilia-rubber, say 2^ inches in diameter and ^ 
of an inch thick — a box being set into each end of every tie, juit 
Under the rail Thus the required elasticity is obtained, tiot in the 
track, nor in the mil, but in the Indian-rubber spring \ the rail merely 
settling a Utile on each spring as the train presses upon it and rising 
again when it has passed, luaring the track entirely uoaiTeeted. The 
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entire cost of this apparatus is estimated by tlie 

SI.300 to Sli^OO per mile, and he calculates the average saving 

i^reby ID the irear or trauk and rails alone at S350 per mile per 

Gardna's Compound Car Axle. — In tliis new car axle, each wheel 
is Bhnuik upon a sleeve which has a loose inside Aange upon it and A 
mull ritn on the inside of the flange. The axle has a fixed dange upon 
it, inmde of the wheel, and it extends through the sleeves. The 
ileei«« of the wheel, therefore, run upon the axle, and are like long 
boxea whii^li are secured by screw bolu. By this arrangement of the 
~ ' I Independent motion is given to opposite whe' ' '-• - 



without 
The excessive strain upon the 
!3 is obviated and the danger of 



affecting the relative lateral 
coDunon axle In turning nart 
breakage removed. 

la turning curves of average radius, and with ordinary trains, « 
Urm portion of the motive power may be saved. With the common 
axle, awing to the greater distance to be traversed over in the same 
time by t& wheel on the outer rail, all the wheels ou one rail must 
slide to compensate for the natural tendency to a difference !□ vcloc- 
ity. With this axle, each wheel moves with a velocity due to the 
lensth of rail to be traversed. 

In the application of the brakes the torsion of the axle is also 
obviated — ^each wheel turning with the velocity due to the pressure 
of the broke on itself, and not adeciing or being affected by the 
olher.^-Stimfyfc AmerKan. 

Oul-Iron Driving Wheels. — Henry A. Chase, of Boston, Maat, 
has inveuled an improvement in caslnron drivincr wheels for locomo- 
tives, which consists in castin" the " counterbalance " in a double- 
plated chilled wheel opposite the crank-pin in the inner face of the 
tread, between the two sides, but not lonching them. It is cast on 
the tread, and stands up from it in the hollow part of the wheel, like a 

Elalc, but is not attached to the hub. The plates of the wheel, tliere- 
ire, are made of equal thickness throughout, and conseijuently when 
cast they contract ei^ually. The counterbabnce, or solid plate, cast 
opjwsila the crank pm in.'ide of the wheel, is therefore free to con- 
tract without aSecUng the side plates after being i:ast.-*-ScienliJlc 
American. 

^^Ipiie following method of checking baggage has recently been 
^^PPbpted with great satisfaction on two or three of the English rail- 
When a train, say a down train, arrives at any particular station, a 
porter attends with a book. It contains tickets of stiff card board 
hound in the book. Earh ticket is about 3 inches long and t inch 
wide. It is partly cut. So that two separate parts of it can be easily 
lorn off. The tic'kets are numbered differently, but each of the three 
parts of a ticket has the same number. The outer ^rt of the ticket 
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lias a loop of tape gummed to ic Suppose a person arrives at a ala- 
jion and 13 not going on by a train lor an hoiii' or two, or a daj, and 
is deurou« of luaving a carpet-bi^ or trunk at the staliun. Ho pajri 
bae pennj', and in a moment thu Ispi^d purLion of a platform ticket ii 
btteaed to the handle of the carpet-bag. This portion beara, as hai 
been already stated, a printed number also ; the words <■ deposited at 
Winchester," or whatever the station may be, and likewise the words, 
" for down traia." Another portion of the ticket, with the same nmn- 
Mr as tbo last, is torn off and giren to the owner of the earpel-bag, 
fo be presented at the station when the artielc b wanted. Tlie 
words " for down train " are omitted on this portion. The portion of 
jbe ticket that is left in the book eorresponili with that given to the 
lasenger, and is a check on the moeey taker. The company then 
ecomes responsible for the safety of the property. Lugg^e is diri- 
aed into three chies — that for down train, up train, and to be left till 
called for, and should be sorted into three dtfierent eompartmenla at 
the station. For each division there is a separate book of tickets. If 
K person were to find or steal a lii'ket, and apply for property, he 
would be instantly detected, because he would first have to lay 
whether the luggage was for up or down train, or to be \eSi UU called 
for, which he could not do unless he owned it. There ia '" " 



Masene 
become 



for any address to be on tlie lu^zage. One penny per paok^e par 
diem u charged for a platform ticket. 

IMPROVEMENTS C( THE CONSTRUCTION OF WATER WORM. 

At the last meeting of the British Association, Mr. J. F. Bateman 
described at length some recent improvements introduced in tbe water 
works of Manchester. IJlngland. The magnitude of the Mincheslet 
Waterworks was stated to be creater than that of the Croton Aqna- 
duct at New York, which hashitherlo been considered the largest of 
modern times. The three principal reservoirs will contain &UO,000.000 
of cubic feet of water, and there are two smaller reservoirs which hold 
100,000,000 ; 90 that the total qoantity stored up for the consumptioa 
of Manchester and the neighboring mills is 000,000,000 cubic fteC 
The furthest reservoir is 20 miles distant from Manchester, and is 420 
feet above the level of the upper part of the city. The daily con- 
lumption of the inhabitants is 30,000.000 giillons, which are supplied 
immediately from a service-reservoir loO feet above the level ofPie- 
cadilly, at the highest pirt of Manchester. The valves of the main 
pipes which open and cut off the supply are 40 inches in diameter, «nd, 
with a prcssureof 150 teet on that area.it would have been imposHble, 
without great labor or complicated machinery, to have opened and 
closed the valves had they been of the ordinary construcdon. Ur. 
Armstrong, of Newcastle, suggested, as a means of overcomina; the 
^fficulty, that the large valve should be divided into three, and tbia 
plan had been found to act remarkably well. A small coinpartmonl 
of the valve was fint withdrawn, and the rush of water through it hav- 
iog fillad tbe pipe, the pretsura was couataraeted, and the oth«r and 




_ r division! of the valve coiilil then he easily liflod. Bj this coo- 
trivance the mains could be opened and closed by one man- Another 
object to be accoraplished was to aneat the flow of water in case tiie 
kr^ pipes with such a pressure upon them should burst and flood the 
oei^borhood. This wua successfully eflecied by iutroducing iolo the 
loftin pipe a kind of ilood-gate, wliich was opened at a certain angle 
by the oitliDary flow of the water, aod at that inclioation it held tua- 
pended, by means of a lever, a heavy weight connected with a throttle- 
Ttlre. When the rush of water greatly exceeds the ordinary flow, a 
calch that retains the lever is witlidrawo, and the fall of the weight 
closes the tbrottlc-valveand stops the flow. This self-acting machinery 
has more than once prevented serious damage that would have ansen 
iimn the bursting ol the pipes. Another contrivance deserves men- 
tion. Tbo water in the reservoirs is generally beaudfully clear, but 
during hcavr rains it becomes turbid, and would be unfit for the con- 
lumption of the inhabitants without being filtered. To avoid the 
inconvenience and expense of filtration, Hr, Moore suggested a plan 
for separating the turbid water from the clear. A weir was con- 
structed, over the edge of which during dry weather the water in the 
reservoir flows perpendicularly into a drain-pipe immediately below, 
which conveys the clear water to the service reservoir ; but in heavy 
rains, when the water is turbid, the extra flow shoots it over the first 
dt^D into the second, to convey it to the reservoirs that supply water 
power to the mills. By this simple arrangement the turbid and clear 
walcn arc separated, and it is calculated uiat a saving of 100,000(. has 
thus been effected. In supplying Manchester with water, a new kind 
of Sr«-plug has been adopted, consisting of a gutta-percha spherical 
valvie, which closes the apertures, and when the water is required to 
escape, an instrument is introduced which forces down the valve. The 
great water pressure in the pipes forces it so high that there is no 
necessitv for fire engines; and the effectual manner in which fires are 
extinguished by the torrent of water that can be thus applied has 
great^' diminished the cost of insurance in that city. Mr.Batemsn 
stated, that in large establishments the diminished premiums on fire- 
uuurances, produced by tbe increased facility of extinguishing fires, 
are sufficient to pay the w ' 



Improvements in apparatus for measuring the flow of water and 
other liquids, have been made by S- R- Wiltnot, of New Haven, Conn. 
The improvements relate to that description of fluid meters, consisting 
of a piston made to move reciprocally within a cylinder of known 
capacity, by the admission of the water on opposite sides alternately, and 
by which the flow of liquid is measured hy registering the number of 
reciprocations of the piston- These kind of meters work with great 
accuracy, and the only objection to their use, is the great amount of 
friction — the piston, when ti^tly packed, roquirio^ a considerable 
piaisura of water to move iL Tha object of lh« new usprovemenu is 
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to remove tlie great amount of friction, and eniible the pislon to be 
moved with a low head of water. One improvement eonaists in fonn- 
ins on air seal or packing, to separate the waler above from the water 
below the piaton, b/ extending the piston upwards at its sides, in the 
form of an open topped tube or cylinder, to enter a narrow open bot- 
tomed but L'fose topped chamber, which is formed around the upper 
pari of the interior of the i erlicai working cylinder, and always con- 
tains B quantity of air, which cannot be expelled by the water. Am 
there is no communication between the spaces above and below tliB 
piston, except this chamber, the air forms a seal or packing, and admit! 
of the piston being made to fit so loosely to the cylinder as to produce 
a rery small amount of friction. Another improvpinent is, that ibe 
piston is fitted with an air float, so proportioned to ^Is weight, that it 
will preserve an equilibrium with the water, and olTer no resistance to 
its entrance upon either nde. All the mechanism through which the 
piston operates upon the valves is enclosed within the cylinder itself, 
or a water chamber above or betow the cylinder, having free commn- 
Dication therewith, whereby the necesaiCy for stuffing boxes and other 
packing, is obviated. — Scientific Amencan. 

KentJi/'s Waler Meter. ^In this meter the fluid is passed through 
an adjustable valve, working in connection with an arrangement of 
clockwork, tbe combination Ming so contrived that the exact flow of 
the liquid shall be indicated by apparatus worked from the clock 
movement. In one arrangement, the valve on the supply-pipe con- 
sists of a smalt bored cylinder, fitted with a piston, and bavine a nar- 
row longitudinal slot on one side. Then tbe water being admitted to 
this cylinder beneath the piston, escapes through this slot into an outer 
cylinder, communicating with the service-pipe or deUvering stop-cock, 
at a rate proportioned to the extent of slot left open lo the water by 
the piston, when placed vertically, the piston-rod is loaded with • 
weight, to keep it steady upon the water, the rod being passed throngli 
a stuflUng-box at the top of the outer cylinder, above which it is con- 
nected Ui a traversing pulley, which b kept constantly revolving by 
contact with a eone pulley, driven at a continuous uniform rate by a 
common clock. The result of this combination is, that as the pi«Kin 
rises in its cylinder, admitting an increased flow of water, it dnws ths 
mvetsing pulley towards the larger end of the cone ; and ibis pulley 
being connected to the indicating mechanism, at once points out the 
ijuantity of water passing through, as it is driven at a more or less 
increased speed, from its position nearer to, or further from, tbe la^ 
end of the cone. 




M. Decoster. at Paris, has lately invented a, novel method of labri- 

ing bearings, especially applicable to light shafting, and which is 

LI described in tbe London Artisan: — Ihe bearing is made rather 

wider than usual, and a small disc is fitted on the sh^. which dips in 

% reservoir of cnl in the base of the hanging carriage or plummer-block. 
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■ad hv iu re.Tolutioii, raises the oil and distributes it over the bearing. 
A ligdt fitting cap covers ib the nbole bearing, and pievents the accou 
of dusL Bearing of this dcsuripiion, vie are assured, nil) run for 
more than a twdvemonth with one supply of oil. M. I)ecoeter ii 
r«pUciog all bis line sh&lUng nitb shalUng oi'a much smaller diameter, 
bac running at a higher speed. This arrangement aaves great cxpeiua 
m constructing milia, and is attended with no incoavenieiice, if the 
■J'stcm of lubncatingjust described is adopted. 

T. S. MinDiga,of MeadTiIle,Peuu.,e.'(hIbitedat the Crystal Palace, a 
lubricating box, for the journals and shaftsofmachiuery of a decidedly 
bOTel character. The amuigement tor vertical shal^ine is constructed 
u foUawa: The foot of the shaft is expanded into a bolTovr cylinder of 
nifficteat capatity to contain a weight of water equal to toe endre 
wnglit of the shad and all renting upon it ; this lioUow cylinder is 
water-tight, and being Riled with air it is evident that when plunged 
in a Teswl of water it will support tbe ibaft, and at the same time will 
be in contact with the water only. Its motion is however made steady 
by a pivot in the center, and by the water vessel, the size of nhiub u 
reduced to but a trifle more than the diameter of the sustaining 
cylinder. 

O IS ANTIC MAMUFACTUBINO EBTABUSHMtlNT. 

Th« largest single manufacturing eBtablishment in the world, has re- 
cendy been opened at Saluirc, Yorkshire, England, for the manufacture 
of alpaca doth. Tbe vaetness of this great work will be seen from tbe 
Ibllowing statement, which yet applies to only one department. The 
weaving shed will contain l,20i> looms, Tbe length of tbe shafting 
will be 9,870 feet, or nearly Iwo miics, and weighing between six and 
Kten hundred tons. The steam engines to work these shafts are 
equal to twelve hundred and filly horse power, and tbe looms in this 
one weaving shed will be capable of producing thirty thousand yards, 
or nearly tighieen ntilei of alpaca cloth every day, and an aggregate 
length of Jirt thousand lix hundred and eigkli/^iglit miles of clolh 
arinua/ly. Tbe building covers six acres of ground, and the floors in 
tbe sereiaJ buildings, including warehouses and sheds, cover an extent 
of eleven acres and a half. Tlie south front of the building is exactly 
tbe length of St. Paul's, S45 feet. It is six stories high. Tbe top 
room is unbroken in its length, and is one of the longest in the world. 
The roof is of iron, and the windows vast squares of phtte glass. 
Around this model mill is growing up the town of Saltaire. The 
town begins with seven hundred houses, built on the best principles, 
and includiug every convenience necessary to the health and comlbrt 
of its inhabitants. It will consist of spacious stjuares and streets, 
grounds for recreation, schools, a place of worahip, baths, and wasfa- 
Iiouses. Thi air is not to be polluted with smoke, or the water to be 
deteriorated by any impurity. The alpaca wool has been known in 
England for about forty years ; but its manulacture to a large extent 
is comparaiirely recent. It was introduced by Mr. Salt into Brad- 
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For the first five yean the aTerage annual import! 
e five huiidred and sixty thousand pounds. In 1S&1, they wart 
2.186,480 pounds; Ihe increase being prindpalty oniug to the gnat 
demands of Mr. Salt and a few other lorkshire manufacturers. ""- 
mohair or goats' irool of Angola was introduced about the same 
as the alpaca. The quantity of mohair imported in 1841, was 1,011,160 
pounds ; in ISAl, it was 1,943,280 pounds. 

foreuan's PBocEsa for BAisDia ships. 

Id this arTODgcment for raising snnken vessels, cast-iron genontorl I 

containing wet gunpowder are employed. These are coonecled witli ! 

a cast-iron retort or puriGer filled with water, from which paaaes ■ I 

coil of cast-iron tube. The whob apparatus is placed in a box about ] 

6 feel square and two feet high, which is fillea with water. From ' 

the end of the coil a hose, dividing in two parts, passes to casks lashed 1 

to the sides of the vessel to be operated on. The powder in ihe gen- I 

erstors is then ignited, and the gases generated by ils combustion pan | 

by means of the hose and pipe into the casks, and displace the water ■ 

with which they are filled, lioles having been made in the bottom of < 
the cask. The buoyancy of the confined wr raises the vessel. 



W. Lover, a Dublin surgeon, has invented an ingenious syphon, 
which promises to be useful for philosophical purposes. It consula in 
adding an elastic bag to the longer leg of the instrument, commoni' 
' ' ■■ 't a little above the extremity. When intendcdibr 



tine freely » 



1 be expelled treia the bag by pressing it with c 
nd of the tube close to it is to be shut ny a fingel 
the other, if there be no cock upon it. Upon plunging the shorter A 
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leg of the instrument into the fluid to be drawn oif. and relea^ng the ■ 
bag without removing the finger from the end of the tube, the partiai 1 
Tauuum which wilt be created within it will raise the fluid over tfaa j 
liend of (he tube, and fill the longer leg. It will then only be nece*- 
■ary to remove the finger, or to open the cock, to set the syphon in 
action. This is evidently a convenient means of filling the instra- j 
meat, far preferable to euclioD, or to pouring fluid into it beforehand. J 

lUP&OVGUEKT IK PICKERS AKD GIKS. Jj 

A new picking machine has been invented by B. Kitson, of Lowell, ' ' 
which possesses some features of novelty. The object of the machine 
is to get rid of the impurities contained in the cotton or rags to be 
picked, by blowing them out at the time of picking, instead of sub- 
jecting tliem to a second operation for this purpose; and also coosisla , 
in a now mode of attaching the picking teeth to the cylinder. The J 
machine contains two cylinders, having within them fan blowers ci«- n 
Mdag a strong blast, which pass througa openings in the peripheiy of 
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A« eylinden, and forces the dirt and dust through other openii 
Ibe concnrea. The shanks of the teeth are ifaouldered even wica tn' 
bM of the- cylinder, and after they are driven home, a metallic plat 
ItvriDg notches of the same size at the teeth above their ehouldera, ii 
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openinin in ■ 



Krewed finnly upon them, thus rendt 
tkem to escape until all the screm in the p' 
An improvement in the cot(on-dn. de 
Colnmbus, Miss., consist in the empb; 



• it whoUjr impossible for 
way. 



1 b)- L. Campbell, of 
it of a concave, constructed 
„ . ining saws work ; the sides 

01 laid passages being covered with briaues or other elastic subtauces, 
fcir tbe purpose of more effectually freeing the cotton from impuritie! 
M it is drawn through the passages by the gaws. This coneavt 
^ provided with a series of brushes which, in combination with 
bnisb fan of 
charge. 
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WKAVISO OW BROCATELLES. 



The weaving of this elegant' sort of tapestry goods by po' 
looms has beca introduced at Uumphreyaville, Conn. The Jou 
and Courier (New Haven) thus speaks of the enterpriie 

" The adaptation of heavy machinery to the productJon of 
goods, is a stride in manufactures which only those can appreciate 
who ara familiar with the business. During three yearsof patient toil, 
in the &ce of difficulties which seemed insurmountable, and snr- 
mmded by discouragements which would have broken the spirit of 
ordinary men, the projectors of this enlerprize have moved steadily 
forward with an unfuling confidence in tneir ultimate success ; and 
ire are rejoiced to learn their labors are being crowned with a rich 
reward, exceeding their most sanguine expectatjoos. The fabric they 
manulBictnro haa been brought to great perfection, and a large demand, 
ETeater than their present tiieili^es can supply, is pressing upon them 
Iron the lareer marts of trade. Bigelow's celebrated power-loom, the 
OH of which ii confined to this company, has been adapted to this 
work by the ingenuity of Mr. J. P. Humsston, to whom alone the 
credit ii due for the introducljon of this new branch of manufacture ; 
and to nicely is the machinery balanced, that the breaking of a single 
thread, thoogh scarcely Ini^r than a twisted spider's web, throws the 
whole machinery out of gear, and all the wheels, shuttles and pullies 
are brought to a dead stand, that the thread may be meoded. Indeed, so 
ingeniotis is the adaptation, it seems almost to possess human intelli- 
gence. This company are using only original designs, and so compli- 
cated are some of these, it requires eight thousand cards, each per- 
forated with from twenty to seventy holes, every one of whicb is 
worked through the harness of the loom to represent a few inches of 
the fabric correctly. Mr. Humastoa has invented a card cultt " "'' 
which a child can perform as much labor in a week, as two tt 
in a month without it; and this enables them to be prodigal 
dengns. For a bnndred yean tbcN goods have been made in Europe, 
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butont7onthe oM-faihion hand loom, and on a yard per darts coo*' 
■idered a fair dav'i work there, even at the present time. On tbcM 
power-loaou a girl can weare ti\ yards per day, of better fabric than 
any German goods imported, and almoit equal to the best Frendi- 
BrocatellM." 



"MCXGO, SnODDT, OB DEVIL's DUST. 

The New York Tribune in an article on the woolen fabrics at the ~ 
Great Exhibition of New York, gives the following; graphic explana- 
tion of the above terms (frequently used in English political debawx) 
and of the peculiar manufactures to which they apply. The writer 
laya : We do not introduce this explanation because we wish to en- 
courage the use of these articles in America, as we are aware that tb^' 
are getting into use without such encouragement. We believe, ho»-' 
ever, that if carefully selected and used in moderation, that (borler 
nap, of which we have spoken as desirable in American goods, will 
most probably be secured. We are aware, too, in speaking of these 
articles, we may be considered as exposing the secrets of the trade; 
but as we write for public enligbteument, and the advancement or' 
our domestie manufactures, we are sure that we are justified in saying ' 
what we know of English manufactures in this respect. 

In the somewhat blly district of Yorkshire, between HudderafieU * 
and Leeds, stand on two prominences the pretty tittle towns of Dews.'' , 
bury and Batley Car. The stranger on alightiog from the rwlwi^- "^ 
car, is struck with the unusually large warehouses, built of stone, by' 
the Railway company. For such small statiom these are mysteriou' ' 
erections, Bat if he enter the principal warehouses, he will probably''^ 
find piled up hundreds of bales, containing the cast-off' caTmenta of* 
Groat Britian and the Continent of Europe. Here, in Set, from rii'' 
parts of the worki, are brought the tattered remains of the clotlm^' 
some of which have been worn by royalty in the various Courts oR 
Europe, as well as by peers and peasants. The rich broadcloth of 
the English noble here commingles with the livery of their servanB* 
and the worsted blouses of French repullic ins ; while American 
undershirts, pantaloons, and ail other worsted or woolen goods nuy 
there be found, all reduced to one common level, and known by ona-^ 
common appelhttion of " rags." 

Tho walls of the town are placarded with papers announcing pob- "' 
lie aucdons of " Scotch Shoddies," " Mungoei," " Hags," antt such 
like articles of merchandise, and every few days the goods depart- 
ment of the railway is besieged by sturdy looking 'Yorkshire men, 
who are examining, with great attention, the various bales; some of' 
which are assorted into '■ whites," " blue stockings," '• black awcfc-" 
ings," " carpets," "shawls," "stuffs," " skirtings," " linseys," "black'' 
doth." &c. A jovial looking m.in of doubtful temperance principles, 
at last steps forward and jiuta the goods up lo auction. The prices 
L whkh these worn-out artiulea fetch is snrpriaing to the uninittated. 
V Oldftooking* willrealiz«tn)m£7to£lOatoii| while white flanaal^'' 
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cell for as much as £20 a ton and oven more. The 
"liMils," or black clotb, when clipped free from all seams and threads, 
la worth from £20 to £30 a ton. There are common raised sorts oC 
come fabric, which can be bought as low as from £S to £5 a ton ; 
triakt the " rubbish," consisting of scams, linseys and indesuri babies, 
ire purchased by the chemists for the manufacture of Fotosli Crys- 
tals tor from £2 to £3 a ton. 

It will he seen that aiaorting these old woolens is equally important 
litli the assorting of the different qualities of new wool ; and there 
iitht additional consideration of colors to render assorting still more 
moOBmry- It is surprising, howeyer, with what rapidity all this is 
MKtnpliBlied. There are some houses where old woolen rags are 
divided into upward of twenty different sorts, ready for the mannfac- 
tnw f. The principal varieties are flannels, of whieh there are " Kng- 
Ui Whitea,''" Welsh Whites," " Irish Whites," and " Drabs." Eafli 
of tlhe«e command a different price in the market; the English and 
Weltli beiag much whiter than the Irish and of finer texture, are 
worth nearly double the price of the Irish. The stockings are the 
nest in Tslue to the flannels, on account of the strength and elasticity 
of tba wool. The peculiar stiCoh or bend of the worsted in slocking 
manniacture, and the hot water and washing to which they are sub- 
Batted daring their stocking existence, have the effect of producing a 
penBMieiit dasticity which no afWr process destroys, and which no 
Dur wool can be found to possess. Hence old stockings are always in 
pcM demand, and realize for good clean colored sorts as mucb as £16 
ttoB. inbusy seasons. The white worsted stockings are the most 
TihlBUa of the " solW and when supplied in sufficient quantity will 
wllfer asmuch as £2S a ton. Carpets and other colored sorts are 
geatntUy, owing to their rapid accumulation, to be had at very low 
piiCM. The rag collectors and merchants of America would be sure 
toJSndA good market for flannels and stockings in England, but the 
'■'^^'T'™' artjcles would scarcely pay lor the transit. 

Hm " hards," consisting of old superfine cloth, will generally realize 
nod prices in England, and should be stripped of their yearns and 
afted tVee from dirt, before exporting. We have seen from 20 to 30 
Ingih women in a room cutting the spams from old cloth. This is ia 
htt u important branch of the business, and in Liverpool, Manches- 
kiy and neariy all large towns, it finds employment for many hundreds 
if hands. They are generally paid by thu weight of rilgs they cuL 

" Shoddy," so well understood in lorkshire, is the general term for 
Iha wool produced by the grinding, or more technically, the "pulling" 
up of sU the soft woolens ; and all woolens are sot^ except the super- 
fiie cloths. The usual method of converting the woolens into shoddy, 
ilia fint carefully assort them so as to see that not a particle of cotton 
Kmaini on them, and then to pass them through a rag machine. This 
Mtuusta of a cytin<ler three feet in diameter, and twenty inches wide, 
Vtth steel teeth half an inch apart from each other, and standing out 
tram the cylinder, when new, one inch. This cylinder revolves 600 
liBei A minnCe, and the rags are drawn gradually cIobb to \t« aaYfaR^ 
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bj two Anted iron roUen, the upper one of which is packed with thin itnff* 
or tkinin^, w m to prew the ragi the cltwer to the action of the teeth. 
The cylinder runs upwards post these roUeir, and an}* pieces of ng 
which are not completely torn into wool, are, bj* thdr natural graritjr, 
throirn back again upon the rags which are slowly creeping into the 
machine. The rollers are fed by means of a creeper or slowly moving 
endless cloth on which a man, and in some instances a woman, lays the 
ra^ in proper quantides. One of these machines is rotnmonly driven 
by a (even-inch strap, and requires at least five horse power. Haifa 
Ion of rags can be pulled in 10 hours by one of these machines. "Om 
dust produced, subjects the work people, who first commence tint oo- 
copatiOQ, to what is there called the " rag fever." But after a tintB 
the immediate effects are warded off, and although it no doubt shoileaa 
life, the remaoeration being considerable, (two Endiah shillings for 
every U(i lbs of rags palled,) there is never any difficulty in obtun- 
inework-peopk. 

The '■ Mungo " is the wool produced by subjecting the hardi, or 
superfine cloths lo a similar operation a: that above described. The 
• machine, however, for the mungo trade is made with a greater ntun- 
ber of teeth, several thousand more in the same-sized cylinder, and the 
cylinder runs about TOO revolutions in a minute. The rags, prevtooa 
to being pulled in this machine, are passed through a machine called 
a"aliaEer.'' Thisismade of aeoarsely-U>othedcylinder,aboul twofeet , 
and a half in diameter, which revolves about 300 limes ina minute, in 
vire cylinder. This takes away a large portion of the doit, 
irhich is driven out at a chinmey by means of a fan. The mungo poll- 
ing is. therefore, a cleaner business than the shoddy making, and, as a 
general rule, is more profitable. The power required for a mnngo 
luchine is that of about seven horses. 

Both the better kinds of shoddy and the mungo have for some vean 
been saturated with oil; but when we were lost m Yorkshire, we Jound 
that milk had been applied lo this purpose, and found to answer ex- 
ceedingly well. The consequence was, that milk had risen 100 per 
cent in price, and even in that district, where cows are kept in large 
numbers, it was feared there would be a great scarcity of milk for tu 
•upply of the town. 

When well saturated with oil or milk, the shoddy or the mango » 
•old to the woolen manufacturer. There are scores of men who attend 
the Huddersfield market every Tuesday to dispose of their muoga. It 
is as much an article of marketable value there, as cloth is here. It is 
not unusual for good mungo to realize as much as eight English pence 
per pound, wliile the shoddy varies in price from one penny to ai*- 

» pence per pound according to quality- 
Thu common kinds of shoddy require, of course, to be subjected 
to the scouring mocess, for which large wooden beaters, or " stocks," ' 
ve employed. The dung of hogs is largely^ employed in thispurifyii^ ■ 
process, as well as human urine, which is extensively used in Uia ■ 
blanket manufacture of Yorkshire. i 

B white shoddy is capable of beang used eit^r for ligkt-ootend f 
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goo-is, or for the common kinds of Llankels, while Ihe dark colored 
ehoddv is worked into all kinds of poarsct cloths, carpets, &c., which 
are dyed aaw dark color, bom to hide the varioos colore of the old 
&bnct. It is mixed in with new wool in such proportion as its quality 
will permit without deteriorating the sale of the material. 

The mungo h u?ed in nearly all the Yorkshire superfine clolha, and 
in Eome veiy extensively- It produces a cloth somewhat inferior, of 
course, to the West of England goods in durability, but for finish and 
■pp«aranee, when first roadu up, the inferiority would only be per- 



iled by a good judge of cloth. 
The great English slop-sellers, Moses and Hyam, « 
latest purchasers of Yorkshire broadcloths. 



I among the 

The effect of shoddy in the cloth of a 
rub out of the cloth and accumulate between it and the lining. We 
have seen n gentleman take a handful of this short wool from Ihe 
comers of bis coat. 

The grounds on which this shoddy and mnngo business can be jus- 
tified, are the cheapening of cloth, and the turning to a useful pur- 
pose what wonid be otherwise almost useless. The business in York- 
shire is dignified by the title of the " Dewsburv trade." And to it 
Dewsbury certainly owes its wealth, and we might also say its exist- 
ence. In twenty years it has crown from a village to a town of some 
80,000 inhabitants, and some immense fortunes Tiave been made by 
this extraordinary transformation of old garments into new. 

Considerable quantities of while shoddy have been sent from Eng- 
land and Scotland to this country, and a machinist informed us that 
h« had sent several of his rag machines, so that the trade is not entire- 
ly unknown here, and it is probable there will one day arise a DewB- 
Dor>' in the New-England States, which will render it unnecessary to 
lend old woolens to England, to be pulled into wool, and then return- 
ed here again at a cost of some 300 percent, above the price given for 
the woolen rags. 

The Dewsbury trade is somewhat fluctuating, being affected very 
much by the state of the wool market So great is the conmetition ia 
the English markets, that as soon as a rise takes place in the price of 
new wool, the small manu&cturera, instead of raising their prices, com- 
monly regulate their expenditure by using a larger proportion of the 
old material, and they are thus enabled to compete, m prices at least, 
with the larger manufacturers, who can lay in a large stock of new 
wool when the prices are low. 

MACRCNE FOB CLKAysING VAtJLTS AND CKSgPOOLB. 

The Pneumatic Uraioing Company, of New York, have in their 
employ an ingenious arrangement for the cleaning of vaults, &c., with- 
out creating the efQuvia nuisance usually accompanying such opera- 

The apparatus consists of a strong iron cylinder, with all the aOTUt- 
'-"fl'^''" of ralvea and Uop-coaki Dwuated oa. toux 'nSi^o^ ** 
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From thii cylioder the air is exhausted by h iteam en^ne. It a then 
taken to the preniseii. where tlie ^ink is (o be «mpUm], snd a iargt 
air-tight hose, with one end sprewed to the machine in rhe 8tt«et, la 
carried throu<!fa the boQi>e, if there is no alley-wav, and the other (aid 
interted in the sink. When all ia ready the Talve is opened, and ai I 
"nature abhors a vacuum" she makes haste to fill it. The bow it 
then unwrewed, and a cap put on ; (he full cylinder is driyen off, and 
an empty one takes its place, nhich In five minutes is full and raadf 
to pTe place to another, and so on till the sink is exhausted of all iti 
liquid contents, and nith it nearly all the effluvia, the force of the 
tuction being so atronj; that if tiie vault is pretty ti^bt it will be coib- 
plelely exhausted of its fetid air, eo that if neeereary lo remore the 
oontenta which are loo sohd to be taken up through the hose, the work 
eon be done iu a few minules. 

The Pneumatic Company have daily, or rather nightly, in opention 
fix of the above described machines, wliich average about nine loads 
k day, of 45 cubic feet each, making Si loads, or Z.4S0 cubic feet of 
the semi-liauid contents of privy vaults ; every gallon of which onght 
to go to the coontry and be sprinkled upon the cultivated fteloa; 
ionead of which it is all discharged oS" the end of piers into the Hnd- 
Mit River. 

To show the amount of fertilizing materials collected, and for tbfi 
noet part wasted, within the city of New York, we quote fhxn a 

2jort of the City Inspector. In a conimunicalion to the Boan) of 
dermen, he slated, " that within two months, of the spring of 18SS, 
■ix thousand nine hundred and Gfly loads of nizbt seal were removed 
from the various parts of the city and emptied overboard from the 
four piers used as dumping places ; and I am informed that besidet 
teventy-six thousand eight Tiundred and forty-five loads of dirt, fiftj-- 
five thousand four hundred and ninety-three loads of manure hare 
been collected by the Street Department, during the same period. 



was exhibiled at the New York Crystal Palace, by Mr. A. A 
of St. Louis. The tobacco is received into a hopper, then carried 
forward, and fed into moulds or cells in a rotary disc box, in whicb it 
ii pressed into plugs by toggle jointed levers, and from which it it 
discharged in plugs, into a receiving long pressure box, where all ibe 
elasticity of the compressed tobacco is dejlroyed, and (he plugs ren- 
dered incapable of swelling again, and from which they are discharged, 
firm and permanent in nackine shape and size, Means are also 
employcil in this press to keep the moulds or cells, and all the contact 
parts of the machine, clean and free from the gum and liquorice of 
the tobacco. Tho comprcssin" box into which the plugs are dit- 
charged from the moulds or cells, embraces a principle essential to (ha 
success of a tobacco-pressing machine. If the tobacco was freely di»- 
ebttged when quiciuy pressed into plugs, it soon would lose ils fwn 
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and compactness. ThU ret^e'ivingcompresaing boxBa 

and sides, composed of endless belts, and it is of such 

thepluga under pressure while confined for about a half an hour, 

dunns which timo the plugs lose their elasticity, and always ret^n 

their torm after they are discharged. This machine pressei about 30 

plugs per minute, and the receiving compressing box contains a great 

BMU17 pings, as it is somewhat long. When full, as one pressed plug 

^^m)kvsC in by (he lever, another is discharged, ready 10 be packed up, 

^^BL«0 on contiouall}-. 

^^^■^c nature of this invention by E. L. Evans, of Hartford, Conn,, 
coonsts in constructing two rubbers, which are secured on ann* 
luspeuded from two standards; one of the rubbers is secured to the 
lower end of one arm, while the other is suspended to a similar arm 
Kcured to the main one, by a hinge, which allows the rubbers to be 
drawn together or forced apart by the operator, at pleasure. The 
nilAet) spoken of, act so as to rub the cloth lo be washed between 
them and fluted wash-boards placed under them, one of which is 
stationary and the other movable — sliding — being moved by a treadle 
operated by the foot, lo draw the cloth through regularly, to present 
new surlaces to be rubbed. The movable rubbers are of prepared 
india rubber, and are made to be of a nature like the human band — 
something like a cushion, whereby the cloths are well rubbed, with 
as little injury as possible lo their tcstnre. — Svienlific American. 

MASCFACTURE OF VUBRELLAS AND PARASOLS, IS NEW TOHK. 

The manufacture of umbrellas and parasols in the city of New 
York b chiefly couGned to seven different firms, who by the aid of 
machinery manufacture annually about SI, 300,000 worth. One of the 
largest firms employs 325 persons, including 250 girls. Buring a con- 
siderable part ol the year, from 1 .200 to 1,500 umbrellas and parasols 
are turned out daily, and S7»,000 worth of sitks and ginghams are 
sometimes consumed in the course of three months. There are in an 
umbrella 112 different parts, and before being perfected the umbrella 

MKfl through nearly as many hands. The average wages received 

(,the sewers of nmbreUas is Si per week. 

RICaAHD80N'8 ATMOBPBGRIC 



his arrangement brought forward during the past season and 
[bite<l in model by Mr. J. S. Richardson, ot Boston, is constructed 
as followg--~The apparatus consists of a tube connecting the planes 
between which communication is to be mwnlained, in which a sort of 
piston nlled "the plunger" is fitted wilJi a loose leather packing. 
The Gutter to bo sent is enclosed in a bag attached behin"' "■"" "' " 
ger. Its propulsion is secured by the pressure of the ati 
ordinary aeosity behind it, that in front being rariGed by ni 
air pump, prodtuiin^ a partial racuum- As the tii ' ' 





I 

I 



before the plunger, it \s evident that the pit 

Cre pressure at the rate (hat air runhei ^ 

of velocity by friction. In all Ihf aimo-ipherie telegraphs hertlofim 
proposed, lie motion of a long eotumn of air behinti Iht halt or carriiat 
has pteaented an inguperable obalacU lo it> operation <m a long lirie. To 
obviate the evil of worlciDK on a long column of air buhiDcl the piaton, 
new air ia admitted at difierent atatioDs along the line behind ths 
plunger, and the long column is cut off io that the action u lib* a ute- 
cesiion of short effectual efforts. This is done in an ingtuUnu msnnw, 
by valves han^ng in the main tube connected with the atmosphere, 
which are ai-ted upon by the plunger as it pushes through the tube, 
when the air is cut off a short distance behind the plunger, and a nno 
column commencei to act, lo force the carriage through. This pnqiel- 
io^ power is so great as to produce an apparently instantaneous motion 
of the pluneer with its load from one end lo the other of the model 
lube on exhibition, which is about 30 feet long and 1 j inch in diameter; 
indeed the plunger issues forth with so much ibrce, when not confined, 
as lo knock down violently a heavy billet of wood placed oppoatA the 
end of the tube, if it ia left open. The speed is estimated at about 
1000 miles in an hour. The apparatus is so arranged that there can 
be intermediate stations upon the line, at which tne progress of the 
plunger can be arrested, or, if preferred, it can pass directly tbroof^ 
to the terminus. The inconvenience of the sudden shock occa^oned 
by the arrival of the plunger at the end of its journey is avoidMl by 
■n arrangement by which a portion of the air in front of it ia com- 
pressed and allowed to escape, but gradually, forming a sort of cugbUHi 
to ease the jolt. 

For the purpose of carrying the above described invention into 
eSect, it is proposed to build a line of atmospheric telegraph 2 feet in 
diameter, from Boston to New York, for the conveyance of letten 
and packages to and from the said cities and inlermedialc plaMS, 
allowing fifteen minutes for euh transit; ending from Boston to Mew 
York at every hour, and from Ts'cw York to Boston at half-past every 
bour, twelve hours each day. The coat of laying it down is csdmaled 
M Si,000 per mile. There will be supply valves as often u once in 
■S miles, and intermediate stations at suitable points; for instance, M 
Voreeater, Springfield, &c. There will be air pumps at all the ito- 



Tht London Mining Journal describes and praise* very highly a 
■mokeless furnace, invented and paleutcd by Mr. John Lva Sieveni. 
The invendon consists in the combination of two sets of fixed fire- 
bars, the first of which is chiefly feil by the scoria and cioden voided 
from the second or upper set of lire-bars, with a caloric plate, the 
face of which may be protected by a few fire-bricks ; by which arrange- 
roent the current of air enttring at the lower part of the furnace 
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jUMi utd the bridge, and is thus so inlenielj' heated as conlinuoualr 
to produce the entire (.'onibustioa of the gaseous products of tbe fuel, 
anij to prevent the ordinary fomiation of smoke. 

SmoLelai Chimneys. — Major Browne, of London, haa recently pa- 
tegted an apparatus for preventing the egreaa of smoke from tbe tops 
of chimneys. The invention is applicable to old chimney shaAa, or 
in the construction of new ones the height might be very considerably 
rednced. Tlie top of the chimney is closed in, and at about half-way 
op in those of present construction an opening is made in the side at 
lar^ as the structure will allow. Outsiae of tbi« an iron box is Rrm- 
ly secured, in which is a foliated revolving cylinder, its axis placed 
horizontally, having a grooved pulley geared to the motive power by 
whicb it is set in motion. The leaves of this cylinder are curved 
downwards in the direction of its rotation, to facilitate collecting and 
carrying downwards tbe solid particles of carbon, and tbe denser va- 
pors into a tank beneath, containing water, and in which tt partially 
revolves. This tank has two openings, one to insert fresh water, the 
other to withdraw the eoliecteif matters. When the smoke reaches 
the < 

in the cold water trough. 

A new law for the abolition of the smoke nuisance in Londoc went 
into operation in August, 1853. 

There are eight sections in the law, and it enacts that from and after 
the Itt of August, furnaces in tbe metropolis shall consume their own 
•moke, under penalties desciibcd. The act extends to any mill, factory, 
printing-house, dye-house, iron foundr}', glass-house, distillery, brew- 
house, sugar refoiery, bakehouse, gasworks, waterworks, or other 
buildings used for the purpose of trade or manufactures, within the 
tnetropolis. From tbe some day steAm-vesscla on the Thames above 
London bridge are to consume their own smoke, under penalties to be 
recovered in a summary manner before a magistrate. The words, 
r bum the smoke." are not to be held in all cases to mean, 
r bum all the smoke ; " and the justice before whc«n 
any persons shall be summoned may remit the penalties if they are of 
opinion that such person has so constmcted or altered his furnace as 
to consume or bum, as far as possible, all the smoke arising from it, 
and has carefully attended to the same, and consumed or burned the 
smoke arising from the furnace. Constables may be empowered to 
enter and inspect furnaces and steam engines. 

napROVEMENTS IS cruskisg and rREFJutma obes. 

Maehirte for Separating Ores, — An important apparatus for separa- 
ting ores ond other substances of different specific gravities and of 
diiierent magnitudes into their conatitueut parts, has been invented 
by Victor Simon, ol" Nervicrs, Belgium; the inventor, Mr. S,, accom- 
pbslie* the desired object, by passing a current of air through a long 
trtwk or tube placed horiiontaUy, or Q«aily lo, -Nitli & ie»«.« «f ««- 
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-ceues arranged in the bottom of the tube for the reception of the 
oree, or other substances; these BubstancM, after being pulve~""' 
tre fed to one end of the lube from a hopper placed above it, ai 
anbjected to the uniform cnrrerit of air above the recesses; Uie heftv- 
ieit particles fall immediately to the bottom of the tube to the n 
prepared for its reception, and those lighter to the adjoining re 
and so on, in pro^rtion to their speci&i gravities, the liehteat being 
jbund in the receiver farthest from the feed opening. The particlw 
of matter received in anj one receiver of the series will have a km- 
dfic ^vity so much greater, compared with that of theotherparticlw, 
at their volume is less, and vice versa. When thus classified, the pM^ 
feet separation of the differotit substances may be easily affected, and, 
at the tamo time, the removal of any impurities which may exitt in 
the pulverized malarial. This easy and simple class! licBtion and tep- 
sntion of particles of matter is a most desirable result, and will very 
much facilitate the analysis of ores and other substances submitted to 
its action. The improvement has been already ^sted in Belgium, and 
ii believed to be one of utility. — Scientific American, 

Neia Method of Crushing Oris. — A new method of crushing ore, 
invented by Caft. SharpncU, of London, is thus described m the 
London Mechanics M^azine : 

" The invention consists of a chamber about ten feet long, eight 
feet high, and six feet wide, the back of which is made of inch and a 
half wrought iron, and the sides of sheet iron. The sides ar« riveted 
and strengthened with ribs. The whole rests upon a bed of timber 
strongly framed. A short railroad track is placed in front of the box 
for the cannon to run upon. The gun is charged with powder, and k 
irad rammed down upon it, and 3l above the wad is charged trith 
broken pieces of ore, and the whole covered with another wad. It ii 
now moved forward upon the rails, against the front of the chamber, 
in which there is a circular hole, rather hirger than the muzEle of the 
gun. The muzzle is just introduced within the thickness of the plaie, 
uie piece is primed and fired, when the chaive h projected against the 
•trong thick plate forming the back of the box. To relieve the lidM 
of the box from the coneussive force, the roof is formed in doorc upon 
hinges, which suddenly fly up when the explosion takes place, and aol 
as wely valves, after which they immediately fall. The reduced <»« 
is acted upon by a gentle blast, which sends off* the lighter partjolci, 
and allows the heavier metallic to fall. A prefbtatM false bottom 
allows the reduced ore to fall into a drawer, which is withdrawn with 
the dust, to submit the latter to the winnowing process." 

Gardiner's Quarl; Crusher and Amatgamator, — This invonUon coa- 
rists, first, of a kettle or trough, which in the working machine U la 
be <^ cast iron, 8 feet long, and of sulGcient width to adroit a ball 31 
feet in diameter. This trough is stationary, is set horizontally, and u 
firmly imbedded in a framework of wood. The ball which travels b 
this trough has a pole passing through its centre, serving as its axis or 
journals, to which is attached a horizontal shafl working on the jour- 
Ball of the ball ; and that shaft is attached to a crank or to the pirtoD 
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of the engine, wbieh when set in motion pives lie ball ai 
BOtioa, causing it to travel back ami forth the entire length of the 
trough in which the quartj; is plaL'ed , at the rate of about 600 feet per min- 
ute. At one end of the trough are small apertures or slats, through 
which the qnartz, after being crushed 1o the size of large peas, is 
forced by the motion of the ball, felling into a stationary east iron ket- 
tle or mortar of about 3 j feet diameter. Into this kettle is inserted a 
tolerably close-fitting cast iron half-sphere, or perhaps more properly 
a ppstie. By the opcratioo of the maohinery two motions, gyrating 
and rotar}'. are civen to this pestle. As the crushed quarti passes 
from the trough into the mortar, it is (such is the theory of the inven- 

* pulverized to an impalpable powder, and passed out at the 
D into an amalgamator immediately beneath. The amalgamator 
ti of a cast or wrought iron cylinder of any given length and 
placed horizontally, with steam-tight heads at both ends, and 
g oa hollow journals cast on the heads, through which the pul- 
verwed quartx is received into and discharged from flie amalgamating 
GTUndor. 

BerrfenV Quart; Crusher and Amalrjamntor. — In this machine, the 
crasher is an iron liall or globe, weiching five thousand ponnds, and 
•ooie thirty inches in diameter, which revolves in a uiammoth cup, 
not unlike a potash kettle, which is obliquely suspended from and 
ftronely secured lo a heavy wooden tramework, which should be finn- 
It imlbedded in the earth or fastened to an unyielding platform resting 
thereon. This cup or basin is made to revolve by an ordinary appU- 
catioD of steam-power by means of a belt, and thus the ball, continu- 
ally seeking the lowest position, revolves without changing its place, 
bem^ attached by a pin — - -' — ■- ■■■ 



of the cup. A stream 
conducted into the cup from above, and forms a pool of 
Knne three or four jtaitfuls around and under the ball. The mer- 
cniy is of course under the ball, and the quartz is shoveled into the 
pan or may be poured in from a hopper above. So far, gold-minen 
will reeognize it as an improved Chilian Mill, of extraordinary pow- 
"" But beneath the pan or cup — or rather in a cavity at the bottom 
Nif, fbrmed expr^sly to this end, a small fire is made, which (b»- 
iftd with air through half a dozen orifices at regular intervals anr- 
~iding it.) is fanned into lively action by the revolution of the ctip, 
' NtU the qvicksileer moderatettj mitkout healing esufiuiallv tht loaier, 
itwlly pouring in above it, dashing about and runnmg off, sar- 
' with the pulverized quartz. The eflTcct of this contrivance i* 
to be the perfect amalgamation of the gold (or other precious 
I) with ihe thus enlivened'and expanded quicksilver without snb- 
Iff that metal and causing it to pass off as vapor- By this means 
ehumiM) that the very last particle of gold is extracted from the 
'( and held by the mercur}', ensuring a product per ton of i[uartz 
or four times as great as has hitherto neen secured ; so lliat the 
gnmcr* of this machine may make money faster by waahing; the" tail- 
iup " or already pulvcrizeu and exliauste<l quarts at any gold-digging ^ 
already worked, than can be obtained by olhei vwihiaca Imka siw 
qoMTt* not prerioaiSjr exhaiated. 
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Some intereatin^ experiments have recently been made in London, 
under the aupervieioti of M. Soyer. to determiDe the question oa tha 
merila and economy of roa^tin^ by gas. The results of the first trial, 
which took place on the eighth inst., was, that 36 leea of mutton, weigh- 
ing ses Iba.. were roasted at a cost of Is. 2d. la order to arrire at 
more positive results in regard to its economy, a second trial wu 
deemM requisite, nhidi took place on the 11th iosL, when eqoal 
weights of mutton were cooketl— 33 joints, vuighiijK >M Ibt., were 
roasted by gas at a cost of lOjd, with gas 8U]jplied at lour ahillingiper 
thousaod Icet ; when cooked, the above weight of meat was fboad to 
weigh 14G lbs. ; dripping, 19 lbs. ; of gravy or oznutzome, 2j lbs., — 
thus ahowing the actual lo«s to be 8 J lbs. Twenty-three joints of mat- | 
ton, weighing 1S4 lbs., were cooked in the usual way, namely, ia one i 
of Count Bumford's ovens, hitherto conridored the moat econonikal 
way of roasting. When taken out they were fount! to weigh ISSIbi.; 
dripiung, 18 lbs. ; ffravy none : thus showing a loss of 34 Ibi. Hie 
coke consumed by the oven weighing 102 lbs., coals 30 lbs., thus prov 



ing the creat economy of gas o 
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gof 13 Ibi. of 
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I 
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ia as follows : 
Cd. ; and gravy, s 



1. per lb., Cs. Gd. ; dripping, at 6d. per lb., 
1. per lb., 4s. 1^., making a total of ll«.0|d. 



SAFETY REIN. 



A strikingand valuable improvement in bridle reins, was eihibited 
mt the New York Crystal Palace, by W. A. Holwell, of Canada, d». 
figned either for ridine or driving. He colls it the " Duplex Safe^ 
Sein." Ordinarily, there are two reins to every bridle, one of which 
connects with a curb, and the other with a stiaffle. This improvement 
proposes to dispense with one of these altogether. A single leatber 
rein is attaubea to the curb-bit A ebort elastic connecting piece, or 
&Ue rein, is attached at one end to the main rein, and at the other to 
the ring of the snaflle-bit. With this arrangement, so long as the bona 
morea gently, the driver or rider beare on the connecting piece onir, 
and Ihroueh it upon the snafHe-hit. If the horse ia restive or hud- 
mouthed, his resiatance stretches the connecting piece until the pre>- 
sure is thrown upon the main rein, and Ihroueh it "Pon the curb or 
stiff bit, thus bringing its lever power into pay. The moment the 
animal becomes tractable agaiu, the elastic piece contracts and trsm- 
fers the natural pressure of the horse's moulh to the enatfie bit, iIm 
lever bit becoming instantly rela.xed. The material used by Mr. Hot- 
well, for his model, is a gum-olaatic tube with a metallic hook at one 
end, to attach it to the snaffle or cheek-ring, and a little button at the 
other, for whose reception holes are punched along the main retn. 
The advautages proposed by this promising though simple invention, 
'mill, self relying movement on the part of the boi«e, 
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Md greater »eo«e of necuritv to the rider or driver. For women, of 
iaexpeneni^ed nnd fpeble persons, it promlsi^s an exemption from ths 
D risk of getting hold of the wrong rein, amid fright and con^ 



IHPROTED BPKtNO MATTBEBS. 

Manrttj & Demenre, of New York, haye introduced the foljoving 
impnivenient in the construction of sprinc toattresses. The springs 
Of made of copper iHre, set upon iron slats which arc lixcd at the 
booom of an iron frame. At the top, the dpringt, instead ofbcing 
roooected together by wooden slats, rudely fnstened. as ie the case in 
the ordinarr spring mattrets, are united by smaller spiralSialso of cop- 
per wire, which cross the mattress from ride to side, and from end to 
nd, connecting the several ranges of springf in each direction, and 

r'ag the most equal elasticity and rieldingnesn possible to every part. 
firmlj are the springs fastened, tttat it is not necessary to envelope 
ftaBMtma in a tick ; it has no cover, and offers no retreat for ver- 
■£& A thin mattress of h^r or moss upon it ia all that is DecesBary. 

8BI.F 1.0 AD ISO CART. 

A «]Ho«lind cart has been invented by Mes.irg. Pariis & Rue, of 
IDtooio. The cart is so constructed that two plows with mould-boardi, 
toning in opposite directions, passing inside the wheel, and near it* 
tnck, raise the earth and throw it into a series of buckets Ibrmed in 
the tnnde of each wheel near its periphery. The wheels, by their 
iSToltilion take the earth, thus thrown within them, upwards, by their 
Rtnhitian, to the top of the box, into which it fails, over an inclmstion 
tf Ifao backet, and an inclined slide plate upon the top of the *" — 
Saemlifie Ameiiean. 



IMPROVEMENTS I 



1 



ScTcrsI improvements in types and printing hare been 
ILcsdoLi England, by Mr. Benlouckj, tJie most important of which ii 
IfaM deacribed. It consists in forming the letter of the type upon iti 
htl and sides, by which the composition can be read as soon as set up, 
vitliDiit the necessity of taking a proof The letter formed upon the 
foot of the i)-pe is so placed that when the type is inverted in the com- 
posins-Aiek, with the embossed or printing letter removed from the 
lye ol the compositor, it presents itself to his eye in the some relative 
poHtion with regard to the other letters in the same line with itself aa 
A oocupiea on the printed page. By this ingenious arran^ment there 
ii so occasion to turn the type to see Che letters whiuh have been 
nckad up, and no occasion to he skilled in reading the surface of type. 
hio back of the typ<\ presents letters to the eye m the proper succel- 
moa Sot reading oEl, and ifa mistake han been made, ihe Ibot-letter in- 
naiktljr diMloaea the fad To make this arrangement perfectly eficotir*, 
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« foot-letter it alwayi an intaglio, or ninkeii letter ; and aj tba &«» 
wbicb it is sunk is hardeaed in the manuracturc, and receivMS 
r by elei^Crical deposition, the melatlie lur&ce 
■' ' - of a neat but 



I 



irbat a proof would preseaL By means of the letter on tbe aide, which 
' t* also an Intaglio, the type can be immediately distributed from pi, and 
I vith the greatest ease. When the distribution from pi is ^ag fiii- 
iraiTd, the spaces, which are of steel, being thin and li"ht, will readiljr 
be attracted hv the poles of a magnet, [)assed over the type, by lh« 
distributor, irhile the ty po-melal not being magnelje, will not embuiui 
the work by requiring separation. 

The cBacs for the type are arranged in a crescent form, and theeom* 
poator stands in the centre — a pair of nippers being employed in coift* 
position for seizing the type. Another alleged improvement iiiatlM 
use of " logotypes," or little blocks of type, representing words, pM- 
£xes and termmata. The use of logotypes is not, Lowurer, a uoval 
one. Towards the end of the last century, one of the London new»- 
papers was printed with these types; and elTorU hare since been 
made, with httle or no success, we fancy, to introduce mixed (bunti 
into use in printing'Offices. The frequent repetition of ccrt^u words 
— articles, conjunctions, and prepositions, more especially — would 
lead to the suppcisition. as a matter of theory, that a mixed fount would 
be uiefiil; yet the additional size of the frames and the compUc«tia& 
of elements appear to constitute a difficulty greater than the corrw* 
ponding advantage. 

Mr. BeniousLi a improrements also relate to the oae of india-rribbar 
iolcin^-rollers, in place of those ordinarily constructed of glue, &o. 

WWcinaon'i Cifiindrical Rotary Printing Press. — The A'inc rbr* 
Tribune furnishes the following description of this new prinUna prew, 
invented by Mr. J. Wilkinson, of New York. The previs of the most 
simple construction, and very compact It is not mor^han 8 feet in 
length, by 4 breadth, and perhaps 5 in height. A secure frame- work sup- 
ports two pain of cylinders, each about \S inches in diameter. Upon 
one of these cylinders are the tjr'pes that print one side of .the paper, 
and upon the other those that print the reverse, the printing-cy under, 
which gives tbe impression, being below in the one pair and ^kivb in 
the other. A roll of printing paper is suspended on an iron rod or 
Bxle, on one end of the frame-work of the pniss, on a level with tho' 
cylinders, and but a foot or two removed from the nearest one. And 
this, with the inking rollers and the cutting appaiatus, constitntea all 
of the machinery'. The process of prioting is commenced by taking 
the end of the paper from the roll and drawmgit through thu preaaon' 
a nearly horizontal line, passing it under one of the type cylinaera andt 
over the other. The power is then applied, and the cylinders revolve,T 
causing a corresponding revolution of the roll of paper wlueh is tlam\ 
passed between the cylinders, receiving its impression on either ud»> 
as it eeea. As it passes out at the opposite end of the machiae, itiM 
cut offal r^pilor interval*, and the sspante sbeeta fall regulariy iatoa* 
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pOe> The cnttia^nppBratuiitofadmirablo simplicity and beaulr.acd _ 
cttia wet paper as mlallibly at drj-. 

It will be seen from tbig description bow remnrlcAbly simple a the 
machine. There is no backward or ■■ reciprocal in g motion," u it ii 
termed by the mechanics; nothing but a simple forward revolution of 
the type and printing cylioderg. The epeed at which these cylinders 
ms^ be nutde to rerolTe would seem to be only limited by the rate M 
wluch the prinliog paper may be unwound Trom the roll; and this ii 
Olrnoiuly very great. At the experimental trial observed by ua, tha 
[MP«ts were thrown off ftt the rate of seventj-five per minute. Thia 
finmknii WB judged could be easily doubled, and it waa the convivtion 
of dte inventor that it could be quadrupled without di(Buulty. If so, 
tba DHKluDe would print at the rale of eighteen thousand newspaper* 
per liour. 

But whatever may be found to lie tho exact capacity of thia press in 
itj printing power, i(a cheapness and simplicity of construction, and its 
abiuty to pvHbrm an uncommon amount of work with tho atlCDtiou of 
a BiD^le man. are very remarkable. If it shall turn out that there are 
DO hindraDces or inconveniences arising from the new mode of setting 
type upon <iniall cylinders, and in the mode of unrolling the paper 
adapted by Mr. Wilkinson, we do not see but this press must mark an 
OK m the art of printing. When the paper can be taken from a roll 
nrolviiig with the utmost rapidity,and printed upon ftofA sides at a rat« 
Iknled only by the revolutions of the roll, it would seem that the art of 

' ' g could BO no farther as respects rapidity of a 



Montague's Improved Press. — A new press has also been Invented 
by Mr. Montague,ofFitts6eld, Mass., which is highly recommendedon 
account of its eheapneas of construction and effective working. It is a 
crlioder press with an oscillating motion to the bed, and prints two 
iheeta to each revolution of the cylinder, the motion of which is soa- 
peoded while the bed passes back. It will run off from 600 to 800 
iheels per hour, and is told from S500 to STOO, depending on size. 

Improved Lilhographic Preis. —~ An improved prcfs for lithograpbiu 
priiiaoghas been invented by H. C. Spaulding, of Hartford, tonnec- 
licut. The object accomplished by the improvement consists in giving 
a uniform and Ibrciblo impression to all parts of the elonc with the ex- 
penditare of but a very imallamount of power. The arrangement of 
Mr. Spaulding for effecting thia object is thia : — a wood or metallic air- 
tight chamber or tub, containing water or other fluid, with it> bottom 
or one «ide composed of India rubber, or some other water-proof 
elattic or pliable material, b used to give the impression ; said cham- 
ber bein^ lumished with a tube and plunger, aod the pliable bottom 
or side of the chamber serving aa a tympan. By a[ipl}ing pressure to 
the plunger, an e<|ual amount of pressure is transmitted by the water 
or fluid \o uvery part of the tympin, and by using a small plunger aJ 
iiiunena« pressure may be obtained with a small expenditure of power. 

Lemit' improved Press. — Thin is a hand press invented bv Ur. John 
Uwia. of Buffalo, N. Y. Une of suiuble size to print a half sheet of 
U«iOTp«P«rw«ijth«ll&pouads,is9iachei wid«,U lon^anlLafaiBb. 
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I , A lever aboat two toft long projects from beneath the bed, where tho 
machinery which gi^es the preMure is fixed. It is very simple and 
ingenioiulr arranged. The plalten is hinged to the edge of the bed 
oppwite the lever, and in liftinii;, spiral springs at the hinges act in 
counterbalancing the weight. The frisket is ninged to the platten. 
When the plattcn is dawn upon the form there is an iron bail working 
upon the top of the platten upon a ccnter-pin. Underneath the bed 
there a a reverse of this btul, supported upon a spiral spring. Now 
the fint movement of the handle trips a trigger at the turther end of 
the iever, which throws the upper bail around and loclts the two to- 
gether ; then, as the pressure of the handle is continued, the effect ia 
to carry down the lower bail, and of course the upper one being h>cked 
into it must come down equally, and that resting upon the platten, 
which is suspended by the springs over the form, it must come down 
>0 as to give any amount of preasure, which is regulated by the cloth- 
ing of the platten. For many purposes, both in printing ofiieeB and 
in private establish men Is, this press will be useful. The press and a 
fair assortment of job type in cases can be packed in a moderate ttxe 
traveling trunk. 

Neu! Composing 3/iie*ijie. — This machine, invented by Williua 
Hitchell, of New York City, for the purpose of selling type, is tbn» 
described by the New York Tribune : — It has keys like a piano, with 
a number of endless tapes, kept in motion by machinery, to canr tha 
tj;pes to the spot where they are set up. The types are Uli with tba 
nicked side up, in little brass cases or galleys, some 15 or 18 inches 
long, and just wide enough to admit a tvpe crosswise. Of these 
cases there arc as many as there are small letters and punctuatioQ 
marks, and they are fixed at an inclination of about 45° over the 
types, so that when a key is touched a typo drops flat upon its tape, 
and is instantly conveyed to another lar^r tape, to which {all the 
Q'pesBre carried, and which conveys them alltoa little metallic throat, 
down which they drop upon a table all set up, but requiring to be 
divided into lines, or justjfied, by hand. Capitals and italics have to 
be Iwd on the tapes by hand, there bein^ in the machine no key* or 
galleys for them. Two pereons are reauired lo attend the machine — 
one to work the keys, and one lo justify and remove the matter com- 
posed. It is a very ingenious invention. All its part* are simple, and 
we judge that it would not easily get out of order. It occupies rather 
more space, perhaps, than a piano. 

Delcambre'i Tspe-Setlinrj ilachineri/. — A machine for setting and 
distributing type, invented by M. Delcambre, of Paris, has been ex- 
hibited at the New York Crystal Palace. The compositor sits down 
before a finger-board, on whtch'is arranged all the letteri of The alpha- 
bet, tmall and capital, with the customary pauses, &c. These an 
placed upon keys communicating bv wires with [be case at the top of 
the machine. 'This is formed by placing thin strips of metal in a var- 
tical position, leaving sufficient space between them ri>r n ungle type. 
Between these the type are arranged in columns, with their faoea in 
one direction. Prom each of these columns of type ptmeagtoan or 




«liannel dawn on inclined pUae at ibe rear of the macbine, ftll ibese 
DDiling in one at the botlora, where, by a simple contrivance, Cbe type, 
as It panea down, 'a ahoved into th« conipoaing stick. 
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tha last meeting of the British Association, Capt. F. Wilson pra- 

' theplaa of a new nheelbarrow, in which the wheel is placed under 

: into the bottom ; so that the weight rests on the wheel and 

hsad, and there is less oscillation. By means of this bar' 

stated that twice the usual weight can be wheeled. 
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J. Walker, of Wolverhampton, England, has taken out a patent 
for a new an^ar pan. The improvement consists in introducing into 
die body of the vacuum pan a series of vertical tubes, through which 
(team is admitted (o facilitate the operation of evaporation and crystal- 
lization. The tubes ore iuclojed within a cylindrical casing ; between 
the side* of the pan a vacant space is left. This arranf^ement causes 
an upward current of the solution in the pan, at the center of the series 
of tubes, whilst a gentle descending current is produced between the 
cylinder and pan, by which CO . -■ . . . ■ -i 

ara prevented from bunting. 

^^Bfimftm'i Improved Gun and Cartridge. — Mr. Maraton's invention 
Hb*t> >D a breech-bolt or ^de which, by draicing ihe lecer fonaard, 
Hl)fOuglit back from the breach end of the barrel a sufficient distance 
Ui kllow space in the breach in which to place a ball cartridge. When 
the cartridge is placed in this chamber through an opening on the 
right hand side of the guu, the lever is drawn back, and the ball 
cartridge is forced by a pressure of some 40 or 60 lbs. into its seat in 
the barrel. The piece is now loaded, and by placing a cap on the 
nipple it is ready to be discharged. The fire is communicated to the 
rear end of the cartridge by a small hole runnine through the nipple 
to the breech-bolt and thence to the cartridge, wnieh is perforated in 
the center, a.i will be presently described. The most iogenioua part 
of tlie construction is at the top of the lever, where there is a slat or 
slide in the shape of a knee-joint, in which the pn of the breech-bolt 
works. When the lever is brought forward in drawing back the 
breech-bolt, the lop of the leveF slides along on the pin connecdng It 
with the bolt the whole length of the slat, aud the lever then hangs at 
right angles with the breecb-bolt, and offers no resistance to the Mck- 
ward motion of the breech-bolt. But as soon as the lever is drawn 
bock, aud the cartridge driven into its scat, the lever and breech-bolt 
being at an angle of Hu degrees, and formed at their 
to fit at that angle, the resistance to ihe backward force ^Toduoed. tnj 
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the fire ii complete, the two pieoSB of metal fitting each other 
■imiUr way to that of the keystone of an arch fittmg; the stone 
each side. A nnall round biuh cnten the breech end of the bvid, 
and aurrouQtls the cartridge and breech-pin at their jui 
eSectually to prevent the leakage of smoke or fire -nbeu the piece i* 
discharged. 

The cartridge deserves ipcoial atlenlion. It is composed of the 
usual materials with a conical ball cemented into it. The rear end, 
however, has a leather button or disc attached to it, of Bometrbat 
larger diameter than the bore of the barrel. This is why a lever is 
employed to force it into the barrel. TTiia leather button is petftnted 
in the center to receive the flash from the cap, as above described. 
The first fire of the gun will leave this leather button (which b pre- 
viously greased,) in the larM end of the barrel, and the second fire 
will fbrco the button throueh the barrel, thoroughly cleaning it for the 
discbaraie which immediately succeeds. The result of this u, thattte 
CUD is kept constantly clean. However, as the leather ballon a left 
in, every lime, it would seem to be necessary lo enpel it, or draw it 
out by some other means than by firing, when it is intended (o lay by 
the gun, otherwise the etFect of the last shot would itili remain in the 
bUTcl. A ramrod is furnished with each gun for this purpose, or tar 
VDcbamng, or for loading the gun at the muzzle in the old way. 

The lock is a flight improvement upon the ordinary locki: Ae 
lever hangs upon a pin with an elongated hole, which allows it to Tin 
and fall so as lo avoid the necessity of another piece of metal between 
it and the piece which works the tumbler, simplifying that nhicli has 
alwa)'B been the most complexportlon of fire-arms. 

GiW PtUent KtBotciT. — This invention differs essentially from 
Colt's Revolver, in having no ceuler-pin to the cylinder, whteh 
revolves on two raised bearers inside a fixed brass ease, covering tw*- 
thirds of the cylinder above, and a slide bearing the weight of tba 
cylinder below. This slide is easily withdrawn when it is deunbl* to 
like OQt die cylinder. The slide is so constructed as to condnna 
under the barrel in the shape of a stock, leaving space mfficioit 
between the slide and the barrel to permit of Che exit of all the balU 
at once, should thc-y all go olT. without danger to the person, the covei^ 
ins above the cylinder protectitiH; the eyes and face, and the llidB 
below protecting the hand from Uie ctTveta of such an accident. Tha 
inventor declares that he has fired five cartridges and balls at onee, 
without barm. The cylinder is revolved in the most simple mannar 
by a slide similar to a trigger, working in a slat in the under side of the 
case or breech, formed by the brass slide already described. TUs 
trigger is worked by touching it wTth the lett hand, every motion of 
vhich acts upon the ci-linder within, by means of a catch, of which 
there art- seven ronnd the cylinder. 

Porler't PalenI Rifle.-^One of the most recent and imporfant 
improvements in fire-arms, is the Bcll-loading rifle, invented by Mr, 
P. W. Porter, of Tennessee, which in its construction and use b as 
■ore as it is commendable. The barrel and stock of this gun are not 
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Ttty different from the ordinaiT' rifle, the inrcDtion being eonSned to 
the loi'k alone, That whirb composes t!ie lock of the present rifle is 
listened forward, with a hinge, to the barriil of the gun, and a sp''''>n 
or latch festcns the other end of the lock to the stock. This latch 
beine turned, the lock swinjrs forward like a gale, and lo it are 
attached all the principal appliances of the invention. The guard of 
the hand over the trigger oi' the ordinary gun. swings tilth the lock 
OD Porter's ride, and upon it depends the evolutions and worki for 
firing. The barrel is lasteucd (o the slock upon the ude opposite the 
lock, by a long steel arm, (a continuation of the barrei,) between 
wbieb and the lock, when closed, is an open space, about three inches 
Id lengtli, and a half or three quartern of an inch in width. At the 
front of this space is the open butt of the rifle barrel, and at the other 
end ic the wooden termination of the stock. A cylinder, about three 
inches in circumference, in which are the charges, fits tjahtly in this 
apennre, and completes the invention. Around the edge of this 
(Tlinder are nine holes running towards its centre, in which ore placed 
the powder and ball; at the lower end of each charge, into the side 
of tn« revolving cylinder, are the louchholes, which successively fall 
under the hammer of the lock and communicate with the cap. The 
latcb of the lock being opened, the lock is thrown forward, and this 
nine charged cylinder ig set ed^wiac into the aperture, at the foot of 
Ihe barrel, with its axis on one side reaching through its steel arm, and 
the tucis on the other side fllting into the lock, vrhich is now closed. 
The gnard of the tri^er being furnished with a handle is pressed 
forward, and thrusU a spring into a niche in the side of the cylinder, 
and SI the guaid is brounht back to its place, it raises the hammer of 
the gtm, and revolves the cyhnder, bnnging one of its charges in 
direct connection with the barrel. Under the hammer of the gun, on 
Um lock, U a spring cap box, which constandy throws a cap over the 
tAochbole of the cylinder, when the hammer is raised. The gun 
being fired, the guard is again pressed forward, a simple melAllic spring 
puahe« away the exploded cap, and when the guard is i^ain brought 
back, a new charge is under the cap, and before the barrel, ready to 
fly npoD its mortal errand. When the nine chaises are fired, the lock 
is uiualched, a new chareed cylinder takes the place of the one used. 
and the firing is renewed with great rapidity. If it is not desired to 
add new cylinders, it is but the work of a moment io revolve the one 
used, And load it while in the barrel. An iron ramrod, about twelve 
iachft long, is fastened in its centre upon the top of the barrel, with 
one end reaching over the cylinder; and as the charees revolve, one 
end of it is raised, which gives a lever power at the other for pressing 
down the load. This gun has many superior merits over any other 
known. It is water-proof, all the touchholet being perfectly air tight 
while revolving agfunst the lock. The rifle barrel can be supplied dv 
that of any other species of fire arms — either by a shot gun or pistol. 
It will (boot fort^ tines per minute, and with as mui-h accuracy as any 
other ride. It is well guarded against accident, there belnj 
ov«r the (ouchhole until the hammer is raised. Tins gMU bu 
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tlie attention of sereral legislative bodies, and the States of Tennessee, 
Louisiana, and Florida, have adopted it for their State militia. 

New Primer. — A. N. Newton, of Richmond, Ind., has invented an 
improved self-acting primer for fire-arms. The invention consists in 
a light lever furnished with suitable fingers to hold a percussion cap, 
and connected by suitable mechanism with the cock of the gun, the 
movement of which will cause the fingers to take a cap fWmi one of a 
series of studs on a revolving cylinder or its equivalent which is fitted 
to the side of the ^n-lock for this purpose. To this lever a fork ii 
BO attached that when the fingers before mentioned seize a cap, Ae 
said crook or fork will partly encircle the nipple, and the movement 
of the lever will cause it to withdraw the exploded cap firom the 
nipple. — Scientific American. 

A correspondent of the N. Y. Tribune furnishes the following in- 
formation relative to the improvements in fire-arms recently effected 
in Europe, especially in France. He says : — 

Since the completion of the models at the great Exhibition of Lon- 
don, and the opening of the New York Exhibition, a great deal of 
attention has been directed to the subject of small arms^ in both the 
United States and Europe. Our people have gained a certain 
amount of notoriety in the manufacture of revolvers ; and for sharp- 
shooting, they are very apt to believe there is no arm to be compared 
to the American rifle, and no marksman equal to the rifleman of the 
backwoods. In a certain sense this is perhaps true. But the Ameri- 
cans are not the only people at this moment engaged in the study of 
the perfection of small arms ; and it would be well to look at what 
others are doing, in order to ascertain the position in which we stand. 
If a man were to present himself before a Western log-cabin with 
one of the ^^ balle-a-tige " guns now in use by the Chasseurs de Fm- 
eennes of the French army, and were to propose to shoot fi)r a wager 
at a distance of from 1,000 or 1,200 or even 1,400 yards, he woold 
be, perhaps, only laughed at for his proposition, ^d yet irith the 
gun now m the hands of over 15,000 men in the French army, and as 
soon as poftnble to be in the hands of all, it is perfectly practicable for 
an ordinary shot to be sure of hitting within tne square exhibited by 
the front of six to eight men at the mstance of 1,200 and 1,800 yards, 
while a little practice will enable him easily to hit a single man at the 
same distance. The ball is as sure of hitting the tan^t, if pri^Mriy 
directed, as if only sent the distance of two or tluree hundred yards ; 
and the explanation of this fact lies in the construction and weight of 
the ball, and not in the gun, as many suppose. 

There is, moreover, great misapprehension in the United States as 
to the arm used by the Vincennes Chasseurs, it being generally 
termed the *' Minie nfle," without any distinct knowledge of what the 
Minie rifle is. The fact is, there is no Minie rifle ; but there are two 
kinds of balls, of which one is known as the bcdle-^-4ige^ introdaced 
into the French service by the French Commission of the School of 
Practice, and the Minie hiall, which is the invention of Maior Iifinie. 
The baUeHt4iff€ is the one used in the French service ; the ifinie bill 
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Km not yet been adopMd, either in the French or any other seryicH. 
The effect of the two balls is qaite the same, the Minie ball being 
only preferable from the fact that it may be shot from any gan whelh- 
errifledor not, (tliough belter rifled than otherwise,) while the ia//e-a- 
(i.ffe can only be ased aa a halle-a-iige, by having a pm-lige inserted in 
ita chamber (center of the breecb-pio 1^ inches long,) in order to 
receive the ball and produce the operalion of slaving by the force 
of the rammer — an arrangement whicli will be described further on. 

The ballt-a-tige ia of the immense range of 1,000 to 1,200 metres 
(1,080 to 1,300 yards,) with an elevated "back-sight" perfectly with- 
in the cominarid of the marksmaji, and just as easily used as any 
tbort-range or point-blank sight. The " back-sight," placed juat in 
advance of the lock, is about two inches high, open in the centre, and 
greduatod with a scale, so that the angle at which it throws the hall 
above tho range of the target may be easily known at all distaaoes. 
The usual target range of the Chasseurs de Vtncennes is G50 yards ; 
■nd llieii, as tneir practice improves, they retire a hundred yards at a 
tune, their eyes in this way growing well accustomed to the distance, 
and their practice being consequenfly good. 

On a recent occasion, some American officers were invited by Ma- 
jor hiinie to take part in some experimental tiring at Vincennes. The 
pun used was of rough construction, rifled halt a turn, and percus- 
sion. The balls used were the Minie balls, weight 50 grammes, (IJ 
ox. about,) the charge of powder 5 grammes, or one-tenth the weight 
of the ball ; the cartridge so constnictod that the ball is encased in 
paper, and greased by dipping the ball end of the cariridge in tallow, 
which then slips into the barrel easily, without the lu'd of the rod, un- 
til it arrives at the charge. A great saving of time in loading is tima 
gmned. How, than, is the windage stopped, ^ind the ball slugged so 
at to make it shoot correctly ? Here is tb* great desideratum and 
tho great peculiarity in the Minie ball. These important points are 
giioed by the shape of the ball, which is cast oblong, with a conioal 
point, with its base hoJJow for two-thirds thelength of theball. Into 
the opening of this internal cylindor, there is placed a email concave 
section of iron, (cut out by power-press,) which the powder, at the 
moment of firing, forces into tie ball jiowerfully, spreading it open, 
and causing it to fit tightly to the cavity of the barrel in its course 
out, thus giving it a more (verfect direction than any other form of 
slugging can do, while at the same time it stops windage, or rather 
destroys it. This is the entire secret of the success of the Minie im- 
provement. 

With the gun and eartidgea above described, the shooting began at 
400 metres, equal lo 432 yards. The target was of board, six feet 
BquBre, painted white, with a black spot a foot diameter io the center. 
Major Minie placed three balls in the black, which is a most extraor- 
dinary feat. Only think of driving three balls into a mark the size of 
a Dum's hat, three times in succession, at a distance of three-qnartera 
of a mile, off-hand I and Major Minie says be can do as well all day, 
"~ ' teach any other man of ordinary capabilities the same accuracy. 
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On ft Ute occasion Major Minie hit a " but " seven times out of ten at 
the immense distance of 1,804 yards I with flufncienl force to pan 
through a cuirass and kill. The ■- but" vas 100 fuct in length nnd 18 
&«t high, rapresentio^, for example, though not perfectly, thirW 
motinted men. It is frightful to think of the havoc nhich a well- 
trained anny, equipped nith these guoB, might make on an enemjr 
•quipped after the old style. 

The reason why the MiniB ball has notbeeo adopted is simpty bo- 
cauae the balU-a-lige was invented first, and Ihusobtained precedeoco- 
The reaulla obtained with eai^b are similar. The cud reqaired for 
the latter ball, as mentioned belbre, requires to be of a pei^uliar con- 
■troction, which may be described in a few words : a steel pin, &-16 
inch in diameter, is screwed into the breech-pin, upon which the ball 
strikes when put into the barrel, (the powder being first put in,) and 
Teats there, siL^tained on the pin, not on the powder. The uonM- 
quence is, that when the heavy iron ramrod, made with a concave but, 
strikes down on the ball, the pin is driven upward into the substaoe* 
of the ball, spreading it out on all sides firmly against the walls of tha 
barrel, which slugs it more perfectly, and consequently directs the 
ball with more accuracy than is possible to obtain with any other 
■logging. The same principle of slugging, therefore, is used IQ both 
balls, hut produced by different methods; in the ball just described, 
being produced by ramming, while with the Miuie ball it is produced 
by the explosioD. The bafis are both of precisely the same exterior 
form and of the same weight; when the ball weighs 40 grammes, tlw 
ehargeof powdtris'l grammes, and when ibe ball weighs 59 grammM 
(he charge is 5 gujnmes. By this principle of slugging, therefore, it 
will bo seen that tht. old uncertain musket is at once converted into a 
close shooting rilio at a most extraordinary range, before which no 
field artillery known to btience could sustain itseu'. It is the opiuion 
of the most distinpiished French offieers that heavy cavalry can ba 
no longer used with effect, uid that artillery must be restricted to 
nage operations and the defence of fortified places. 

To show more forcibly the diSerence in power and cxecutioa b*- 
tween the old miisket with round ball, and the improved musket with 
halU-O'tige, I may cite the following ixpcriment, which 1 did not Met ' 
but for tiie truth of which 1 have the L^at evidence. Four regimenta 
of French soldiers (not picked.) fired, ai the Polygone of VincennM, 
300,000'balls, one-half out of the old ruguWtion musket with the usiiai 
round balls, and the other half with the improved rifie-musket, witb 
balia-ti-lige. To make the experiment fair eovh man lired the same 
number of bolls from each kmd of gun. The following was the r«- 
nilt: 

From 30 to 100 yards — superiority rather in faiorof the new gun. 
(Distinguished British officers have objected that the new French gun 
was not adapted to a short range, and therefore less effictent than the 
old moiket. These experiments disprove the assertion,) 

IfiO yards — The improved gun twice as good as old musket and 
round ball 
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tOOjTiTd* — Thrice as good. 

300 jardi — Seven limes better, 

400 yards — Eleven ciuieB better. 

flOO yards — Tbe impraved masket ride lut nesriy as often as at ISO 
)Vda, but no muaket ball hit. 

800 yards — The new gun hit nearly the third of what bit at ISO 
'yards' distance. 

700 yards — Hit nearly the same as at GOO yards' distance. 

800 ^arda — Hit nearly one-fifth aa at 150 yards' distance. 

It will be seen, therefore, from these exporioieiits, that if 150 men of 

a of these four ref^ments were aimed with the Improred eun and 
■a-tige, that at distances of from 300 to 600 ^vards, they would in one 
minate do more execution than 525 men at similar distances and the 
Hue time with tbe old muskets and amunition ; con»e(juent]y 1,500 
msB cui be mode equal to S,2S0 men, or 15,000 Amenoan soldiers 
mi now be drille<l and armed to do as much execution as could have 
bom done by 50,000 of the veterans of the revolution. 

ORSAMENTRfG MKTAtB. 

Fertile, varied, and peojliar, as are and have been the various pro- 
cesses devised for the purposes of ornamenting objects made of metal, 
we are not aware of any which, in simplicity and beautv, at all equals 
one tfaat has recently been brought into operation. It emulates in 
ny tbo application of transfer-printing, to the adornment of 
and papiei^mache objects, or tbe same to china, whep in ita 
It ttate. In all probabili^- the accidental phenomenon of a com- 
panUively soft substance leaving, hj pressure, ita impreas on a harder 
nnterial, may have been notjced ; it has, however, been reserved for 
Mr. Sturgies. of Birmingham, to applj^ the same to a practically useful 
parposv in manufactures, and to devise throuph its means a stj^le of 
tnrlaice-oniamcntation, limited only in ver«aliiity by the illimitable 
resoutvcs atTonled in the results of the machines of the lace-makers, or 
tbe endless forms and devices which may be suggested by human lancy. 
*nie process in its simplest form will be best described by slating that, 
if two or more plates of metal are taken, and between these is laid a 
' e« of wire-webbing, thread lace, perforated or cut paper, and the 
> theets of metal, with the pattern of thread lace, wire-web, or 
paper between them, be passed through a pair of ordinary rolls employ- 
fed flw the rolling of metal — the two sheets of melal being ther^fter 
•eparated, an impression of the pattern will be found on each, corres- 
pooding to the compreasibili^ ot the materia! out of which the pattern 
n (brined, or the hardness of the sheet of metal to be so oniamented. 
The known delicacy of such a material aa thread lace, opposed to the 
hani and comparatively unyielding metallic substance to be orna- 
Meat«d. and yet by its agency indenting the latter, will doubtless be 
|>n>ducttve of matter of wonder to the uninitiated ; wo can, however, 
lafbrta our readers that we have seen the same piece of lace employed 
in ten succewTe opeimtions io BritODUJa meul omamenWaob, ttn& 
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ifest improvement in each operatioo, until the ccAcb 
property of the fibre out of wliitt the lace waa mailo beca 
oy the pressure. 

Oinamenta in lace or paper will also leave tbeir impress upon » 
plate mort distinctly, and io very eonsiderable relief or mciuon ; thi 
beea proved by actual experimeot. The fitness of thread lace for tl 
purpose is much improved bv its immereion in a starchy liquid, ar 
there^er drying the same on heated cylinders, viz., such aaui — " 
lace or ribbon mannjacturers. I.ace net, and sewed work oi 
appear tc be best filled for giving ii " 

metal in the indented manner. Astyle_. ... 

produced by the aubatitutioii of cutout or perforated paper, or metati 
tlma the employment of perlbrated ziuc as a medium resulted in DUK 
of the most peifect of *|>ecimcns yet produced. Wben paper is to W 
used, tbe design is to cut out as a stencil pattern, or such as is used 
poonah-painting, or as the metallic perforated or cut-out plates 
toarking cases ; this paper or sheet of metal, occupies the same ] 
tion OS the lace, viz., between the two sheets ; the three thickni 
being then {lasscd through the rolls, interstices or perforalions ii 

eper appear with a raised surface, btight^ the surrounding 
iDg dead or matted. The durability of such a tender si ' ' 
paper will excite astonishment, when we say that eighti 
were ornamented with a migle piece of perforated paper. In 
paper for tbe purpose of a pattern, it« usefulness and durability 
considerably increased by immersion in a liquid metallic solution, 
souh as sulphate of copper or tin — rolling the same on hot cylindei 
or mbjecting it to the action of a powerful press ; this serves to n 
the paper tough, compact, and prevents elongation from taking 
between the melals. Ordinary sand-paper produces the mo ' 
dead matted surface imaginable ; though the sol^t of the 
already specified as being used for the purpose of producing 
ment, leaves its impress upon tinned iron, German silver, sn< 
copper, or Britannia metal. 

it will readily be underslixid that the depth, as has been ex] 
Taries according to the hardness of tbe metal wbiL'h is desired U> 
ornamented ; thus lace, which gives a comparatively deep in^ 
upon the aJloys of tin, gives one of a shallower kind on nickel ■ 
To secure the requisite depth of ornamentation on the harder m 
it became necessary to devise a means by which delicate lace fon 
out of metallic wire could be produced. It is one of tbe peculiarilii 
of our country, that on a difficulty or a want being suggested, than 
are thousands of active brains and hands ready, at a moment'* ng ' 
to try to^ obviate the difficulty or supply the want; the result ii 
present instance has been the adaptation of a lace maclune for tl 
production of a gossamer, web-like lace, formed of wire, which, wIm 
applied so as to take the place of the ihread lace, or the metallic n 
urated paper pattern, (viz., between the sheets of metal tc 
mented.^ on German silver, brass, or copper, leaves a deep, dea. 
and distinct series ol^ reticulations or indentations, corresponding M 





the amplicitj- or eomplexitT of the pattern of the lace, &c. Th« lace 
ii produced with ei^ual facility, plain or figured; uid for the purpose 
of blinrlB for windowB, or for bird cages, the repeated nresaurea to 
vUch it i» suhjected, in rolling between the plates of motzu to be orna- 
mented, much improve its qu&li^ for such applications. 

In tie present state of the invention, it appear* verj difficult to 
pUce anj linut to the nature of the materials out of whJeh patterns 
may be made ; as, for instance, the vrriler of thii notice picked up, in 
an afternoon ramble in the country, two or three speEimens of what 
C<deridge has «o poeticallj described as — 

"Brotrn iketeloni orin'utbkt Jig 
Uf forest brook ilong " 

ThcM placed between plates of previouslj rolled soft metal, and sub- 
JMUd to prenurc, on the separation of the plates eaoh disclosed the 
iMicaite markings of tho tender frame work upon which the vegetable 
matter that makes up the leaf had been stretched ; not a single spar or 
rib waa wanting. Thew- impressions could be printed from with ease, 
and wonid serve as illustrations of the structural form of leaves for the 
D*e of those interested in the studj of the science of botany. Very 
excellent impressions may, in like manner, be procured from lace, 
and tike lace manufacturer has thus at his command the means of pro- 
ducing a pattern hook of his designs without the trouble or expense 
a{ engraving the same; the depth of the indentation is sufficient to 
bold In* necessary quantity of ink to produce an impression by means 
of iIm ordinary copper-plato press, or by nurlace-hlock printing. As, 
howsrer, in the first instance, it is intended to use the process mora 
partiealariy for the purpose of ornamenting those portions of the sup- 
beea of manufactured objects in electro-plate, which have hitherto 
b«Mi left plain, it is nnnecessar)- to enter more minutely into the 
dMeription of the same, as applied to printing; its perfect afiplics- 
fatlity has, however, been sufficiently cicarly demonstrated, and, m tho 
present instance, has been indicated in order to show to what extent 
one invention may affect or assist other departments of trade than the 
individual one for which it was originally intended. No doubt can 
exist •« to the present invention superseding, to a great extent, in the 
pradoetian of an universal class of goods, the method of ornamenta- 
tion by means of engraving. The delicate retjculatioDR of the lace 
maikings gii'es a richness of appearance hitherto unattainable with- 
oal a corresponding addition of^cost for engraving and embossing, 
and which placed them beyond the reach of an ordinary class of 
parehasen. 

Objects may be manufactured from ornamented Britannia metal 
skeet by the process of " spinning," a mode of production which 
entirely throws into the shade, all others empbycd fur securing, in the 
ofajecti produced, elegance of outline ; the pressure of tools used in the 
procees does not remove the markings produced by the various medi- 
ums ei»ployed to ptixiucc tbu omameolal metal. The ordinary method 
of raising th» metal into ahape by the stamp and die may also-lw taken 
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wHmtUve of with the most perfect cooRdence, u the iDdontaiioa* <ia. 
tha meul do not appear to suffer ihoreby. Elegantly fomed tea 
wrvice», ealvers, cruet-framea, duh covera, driaking cups, urns, sod 
oUier obJ(?i.'ta produced iu eluctro-plaUd aod gilt nieuU, are »a maaf 
evidences of the udlily, ecouomv, and ornamental character of Um 
iavention ai applied to the art of tbf. worker in electro-plate and 
Britannia metal goods. The process illustrates a philosopiucal truth, 
viz^ the compresBibilih-, jet indwtructlbitin' of matter, iu connection 
fritli the cobesioD of the several particles, forming tha substaucea out 
of irhicb the pattemi are made. — London Arl Journal. 

CHRONO METRIC LOCK. 

A contrivance has been invented by Mr. W. L. Bass, of Boston, for 
locking the doors of bank vaults, &c,, in aucb a manner that they can- 
not be opened before an hour fixed upon beforehand. Tlie apparatui a 
extremely nmple, but appears to be entirely sufficient for the parpoee 
designed. There is no koy-hde to the door, the bolt of the lock b^g 
turned by means of a handle upon the outside. Upon the inside tbei« 
ii a catch which holds the bolt fast, except when withdrawn by tlie 
operatiou of a simple clock-work, which can be set. like a.n aiaim-clDck 
for any hour. The absence of a key-hole precludes attempie to blow 
up or pick the lock. 

Lett there should be any fear that the disarraogemeut of the works 
at aome time might prevent the opening of the lock, even at the pre- 
■cribed hour, there is attached an additional piece of apparatus, con- 
trived with much ingenuity, by means of which, in case of the stop- 
page of the works, the catch upon the bolt may be lifled by turning for 
some time a key at the side ot the door; but this is powerless except 
in case of the stoppage of the works. As the clockwork is without dial 
or hands, there is, however, much teas danger of stoppage thm in ft 



DESCII&MP'e 

Tbk following description of a new omnibus register, invented by 
Mr. F- 0. Deschamps, is taken from a report of a commiutee of tM . 
Fnnklin Institute : 

The instrument is placed in front of dte omnibus, between theknp. 
and Ihe hole by which the fare is paued up to the driver. It res^nUca . 
in appearance the dial of a comnion clock with a single index. 

It IS the duty of the driver upon the receipt of each fare, to pull » , 
handle, which rings a bell inside the instrument, and at Ihe same tiBe 
causes the index to move forward on the dial one division, while ft 
nmilar record is made by a second dial, which Is pbced ujxtn the auna 
arbor as the center wheel and tlic hand or pointer, and is concealed 
behind the lace of the first dial. When the mde.i in the first dial, and 
consequently the index in the second dial, have made an entire revo- 
hiiioD, hy tiwaiis at a tootbej wheel, notched cTlinder and dkk. k 
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Kcond concealed dial is moved forward one diiiuDn, correspondiog in 
the iDBtrumeQC examined by the conumttee, to 36 divisioTui on the fint 
di«I. By this meana any number o( &rc9 desired maf be registered 
on the coQoealcd dials. In the inatntment examined by the Com- 
mittee, the rei'onl exceeded 10,000. 

The outer dial is examined by|ihe agent at (be terminus of the route 
U the end of each trip, the number of divisions passed over by the 
index noted, and the hand returned to zero. Encb dial maybe turned 
back •riihout aSectiag the record upon that which enumcrateB the 
hicher numbers. 

The second and third dials are concmled behind the first, and their 
index numbers are brought into view by a key, in the possession of a 
tecond agent This key slides bark portions of the faro or first dial, 
oorenng the indicating part of each; thus enabling tbem (o bo read, 
but not moved. 

The concealed dials can only be reversed by means of a third key, 
which is in the hands of the propnctors alone. When tbcy are ex- 
pONd, the ringing apparatus is locked, and they cannot be moved for- 

Uence it may be seen that if the driver neglects to pull the bell, his 
diabonestj becomes apparent to all within the coach, among whom may 
be a secret agent of tie proprietors, and the knowledge of this fact 
will tend to prevent any such attempt being made on hu part 

The first agent who inspects the dial at the end of each trip, can 
only open the gloas covering its face, and cannot expose the concealed 
dials. The second agent who inspects the concealed dials at the end 
of the day, cannot alter tbem, but acts as a check upon the driver aod 
the 6rst agent, while it is in the power of the proprietors to satisfy 
tiwmseives, at any lime, of the correctness of his records, by examin- 
^■■K for themselves the concealed dials. 



^k l>iiTing the past year, a number of sewing machines, involving new 
mnciples of construction, or action, have been invented and patented. 
Sinc« IS43, the whole number of these machines Ibr which patenta 
bare been granted, is believed to be upwards of thirty, whico Dum- 
ber will undoubtedly be groatly increased during the present ye»r. 
These machines, the use of which is i " 



m becomingextensive,are rap- 
idly approaching perfection ; and the work that they already accom- 
plish, seems 1o the inexperienced, as bordering on the marvelloos. 
The peculiar principle of the best sewing machines, consists in the 
ate of two threads, the one being fed by a needle, and the other — 
the wrong side thread, or us it has oeen termed the auxiliary thread — 
being supplied by a shuttle and bobbin. The needio is secured to a 
•lock, whose movement, caused by arms and levers, drives its point 
through the material to be sewed: the eye ol' the needle at a mod- 
erate distance from the point, carries the thread through and then re- 
tires leaving a loop, through which loop a shuttle is passed, on the 
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under side of the material to be fewed ; this shuttle cairiea a quantit;' 
of thread upoo a spool, which it supplies aa the seam progreaseo. 
The needle oq retiring draws up the Ii>op, aod thus closes the seam, 
whichon the upper or face side of the work presents the appearanoo 
of what is called a " row of Etitching." and on the under, a close reiem- 
blance, but differing slightly. The return, or rotaljon of the ahat- 
tle in its orbit, is a. matter of course, and the work tbu* goes on coo- 
tinuoualy and with great rapidity. 

The feed, or t^ progressive movement of the material to 1m 
■ewed under the needle, is accomplished in vanotis ways : — genenlly, 
however, by means of the fri«ion of a feeding wheel, whose roughen- 
ed surface creates sufficient adheaon to more the material Ibrward at 
tberequinle intervale. This feed is effected by the ordinary means 
of a racket-wheel and click or paul, the latter being capable of ad- 
justment through shifting levers, so as to give a lonacr or shorter stitefa, 
at the will of the operator, or the requirements of the work. 

The superiority of machine sewing over hand sewing is evident 
from the following statement. Whenevera "needle-fulTof thread" 
is employed, either by machine or by band, it is passed into the noA ' 
with ^e needle, and drawn through until it clmes up the aeam, and 
this operation is repealed, slitch by stil<?h, until the " needle-^ull " ii 
used up, and has been worn in exact proportion to the number of 
stitchos taken, and must then be fastened on. It is then renewed to 
undergo thu same operation, the " fastening off" not unfrequently be- 
ing carelessly done, the unequally worn, and sometimes worn out 
tiiread being incapable of producing work bearing any compariaoo 
with the wonc of a machine, which wears only as much of thread ai 
ii necessary to make the stitch, and goes on without "fastening off" 
until the seam is finished, whether it be the " side seam " of a pair of 
pants, or the main sail of a man-of-war. 

The sewing-machine, although its use has become general within 
a comparatively recent period, is an old invention. The needle with 
the eye in the centre, and double-pointed, U beautifully employed in 
the embrmdery machine, which la an old French invention. Tlus 
machine worked upon cloth as many as sixty similar figures or flow- 
ers at the same time; the whole being directed by one hand, who by 
the aid of a pcntagraphic guide on a prepared pnltcm, pointed tM 
needles to their appropriate place of entrance, and returned them with 
unerring certainty and exactitude. The eariiest Ibrm of stitch nude 
UH of was the "chain stitch," which is still employed for onuuneolal 
purposes, but b not ^proved of where strength or durability is re- 
quired, as it will " run if the thread breaks, and may be aU " nui 
out " by drawing njwn one- end of the thread. The next stitch in or- 
der was the "running sdtch," and was accomplished by means of a 
needle having an eye in the middle and poinU at each end. It haa 
been extensively used for the cheaper kmds of work, such as bags, 
&c., but cannot be with propriety employed where durabili^ ia re- 
quired, as it docs not draw tiie work well together, and if a thread 
breaks, it rutit each way to a ruinous extent. The nest form of 



HECHAKICB AND rSEFUL ARTS. 



101 



■tit^ ii tiutt already described, u formed hy means of tiro threads, 
with « needle and a shultle. A macbioe also exists in wbiob tno 
needle* are uted, the one norbing borizontallj' and the other vertical- 
W. A nutcbine baa been invented by Mr. J. P. Martin, which by an 
b^It ingenioiu arrangement is self-regulnling, and stops whenever 
Ihe thread breaks, or a loop is missed. The credit of inventing the 
CMential parte of this double thread sewing-machine, is clamed hj 
tevBT^ parties. It is, however, (reneridly believed, and has been so 
reportea by a Conunittee of tbe Franklin Institute, that the employ- 
ment of a double, or auxiliary thread, as well as the use of Ihe needle 
with tbe eye near the pcnnt, or al tbe center, and of the shuttle, are 
notpalenlaiMe, but are open to public use. 

Tne sewing machines which are now in most extensive nse, are 
tbc«e known as Sinjrer's of New York, Grover & Baker's of Boston, 
Wilson's, and Avery'a. A new sowing-machinG is now nuinufactured 
by Ibe Ames Manufacturing Co., at Chicopee, Mass, which combines 
in one machine tbe principles of several dilferent patents, which are 
controlled by the Company. 

AmoRg tbe macbiues patented, or first described durin;; the past 
year, none appear to be poasessed of any very new or striking fea- 
tures, with a single exception. This isa machine recently invented 
by Tillv Ua;rnes, Esq., of Sprinefield, Mass., and which for effeclive- 
Dtss. Simplicity, and economy of construction, appears to approach 
nearer to perfection than any other machini! yet brought before the 
putdic. Like the other most approved machines, this uses two 
tbreftda. and is capable of making with the greatest exactness from 
600 to 800 stitches per minute. We Ece no reason why this inventioit 
should not herealler become an indispensable appurtenance of every 
bousebi^d. 



This is an abstract of the specification of a patent recently granted 
to Charles Goodvear and Robert Hearing for improvements in the 
Kiannfiicture of fndia Rubber. " Tbe improvemenla made are in the 
moulds which give form to the vulcanized rubber, &c. ; heretofore 
metal moulds have been used without good results. The invontion 
consists in using or employing sand, pulverized aoapstone, plaster, or 
some similar granular or pulverized substance, and when put tt^ther 
form porous matter, or moulds made of porous substances, to sustain 
and keep the form <rf roonlded articles composed of caoutchouc or ita 
compounds, and other gums susceptible of vulcanization, during the 
procen of heating or vutcanizatioo. Wo take articles composed of 
compounds of caontchoui^or other gums susceptible of vulcanization 
in the green slate. We cause them to be pressed or otherwiae formed 
into the exact shapes wliich they are required to have, after being 
vulcanized; we then cover the surface of tbe articles with pulverized 
toapttone, or plaster, or other similar non-adhesive powder. We then 
place the articles in a box filled with sand, the finer the sgjid the bet- 
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ir pulverized soapatone, or other mmilar equivalent gnumlaTOT 
* pulverized matter, to iJiaC each article shall be completely surToundtd 
uid covered by the sand or pulvorized soapsUine or plaster, &c., and 
imbedded in the sane, and thereby, sustained. When it is deared lo 
give a very smooth surface to tie article, we cause it to be completdj 
■arrounded with a layer of soapstone, even lliough sand may Iw 
employed about Ibe layer of Eoapstone. We Bometitnes use moiit 
■and or pulverized aospstone. When the articles are thus properiy 
{Jaced in the box, we eubject the sand or other material to prewun, 
K that the box shall be solidly filled ; ve then by means of a cover, 
or Bometinies by pressure, conhne the sand or other material to that 
the articles shall be at all times in contact with and pressed upon by 
the sand or other material during the process of heatbg. Wo then 
place the articles surrounded with and susloined by sand or pulveiixed 
■oapstone or other material, in an oven or healer, and subject the same 
to a hish degree of artificial heat, moist or dry beat, say Irom 2S0 to 
800° l;ah., for a period of from three to seven hours; and upon taking 
the articles out of the sand or other material, the articles will be found 
to be vulumizcd in the same form in which they were when put ioto 
the sand ; we aro tUua enabled to produce ccouomicaliy great vanePf 
of objects. Among them, embossed, or indented, or plain sheets or 
plat«s or masses of regular or irregular forms, convex or concave, (udi 
as pieces of furniture, book covers, buttons, toys of various kinds, &C.; 
or we make the moulds of plaster of Paris, (best calcined), or other 
mbstance, which, when dried will be porous and permit the escape of 
gases evolved from the matter under treatment, and all contuneu air, 
and thereby prevent ^e expansion of confined air and other gaWf 
from injuring the surface of the moulded substance ; or we tnonld the 
article in a mould which 19 to produce the figure, and pack in sand, or 
pulverized soapstonc or other like granular pulverized substance to 
support the other surfeee or suriatea of the article to be prodtKed, 
and thus keep the face, which is to be figured in contact with the 
partial mould of metal or plaster, or other material, and thus afford a 
free discharge fur air and gases, whilst at the same time the moulds 
»ro greatly caeapencd. The moulds or outer casing may be made of 
glass instead or iron or other metal, but we prefer the first mode of 
procedure, as it avoids entirely the use of moulds during the procen 
of vulcanization. The sand or other pulverized or granular material, 
having the cfi'ect thoroughly to support and retain the form previously 
given to the article by moulding or modelling. The prepared 
caoutchouc, eutta percba, &c., if it is to be imbedded in moistened 
plaster should be previously varnished, and to keep the surlaca of 
inch articles to be thus vulcanized in sand, smooth India paper shotdd 
be interposed between such surface and thi^»and. 




At_ a late meeting of the Scottish Society of Arts, Mr. Wilsoa 
described and exhibited the new process introduced by him to tb* 



1 



MECHANICS AND USEFUL ARTS. 



103 



notice of the Socielj', which conasla in taking the casts of the types, 
not in (TTpsum or stucco, but in blotting paper, overiaid with a thin 
layer of whiting, starcii and flour-paste, covered with a sheet of tissns 
paper, and impressed on the types by means of besting it with a fina 
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n a )iot steam-chest, wliile still adhering to 
the types ; and by this means a matrix is produced, and the types arc 
amaa ready Ibr distribution by the compositore wi^in an hour. The 
advaiitiifces, he said, of the new process are : 1st The greater cer> 
tainn of the process ; the new matrix not beins liable to warp or 
bre^k, as the stucco is, or to remain in the smalfer interstices ol the 
types, so as to require revision by the picker, 2d. The erealer 
rapidity, the process being completed in one hour by it, which couid 
not be done in less than six by the other. Sd. The practicability of 
using the matrix in certain eases for easting several plates; wheteaa, 
the stucco mould is dlways destroyed ia a single castin". 4th. The 
much greater simplicity of the apparatus required; which, added to 
the economy of time, and the consequent diminution of the quantity 
of type required for the compositors, give the important economic 
result! which form the great m^rit of the new plan. A mould was 
made, and a cast taken, in presence of the meeting. — Edinburgh 
Cb uranl. 

^gmtiam Buchanan, of Johnston, R. I., has ti 
npplying the wicks of lamps with oil. The impro^ 
employment of additional wicks placed by the side of the burning 
wick, and in close contact with it at the top, for the purj>oso of sup- 
plying it with a greater amount of oil than it is capable of taking up 
itseh'. The burning wick ia thus rendcrtd less liable to char, and con- 
sequently needs leas attention. — Scienli/c American. 



IMPJtOVEMXNT IN SCALES. 

Mr. Bumap, of Hartford, Ct., has devised a new arrangement of 
wales for weighing light or heavy weights. The principle employed 
differs from tluit of the ordinary scales in this respect — the weight is 
indicated by fluid, which is forced upwards through a transparent 
glan tube on which the diiferent Agures for pounds, ounces, &c., are 
na^ed. like those of a thermometer. The fluid is introduced through 
a small aperture (which regulates the force of the pressure) to a flat, 
■hallow cavity beneath the pbtform on which the weight descends, 
and a remarkable degree of precision ia obtained by the employment 
of vulcanized ludta-rubber as a covering to the lluid. 

mCKOK's IMPROVCI" CIDBK KILL, 

In the arrangement of this mill, invented by W. 0. Hickok, of 
Ilarriiburg, Pa., tlie labor is divided by arranging a cutting cylinder 
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to break the applcc, nnd then deliver thera to the loner cvlinden lo 
be reduced to pomaoe. By this arraogmcnt the work is peribmwd 
fiisler and nilh much less labor. The press is arranged with a much 
kufter screw than formeriy, and by a very ingenious deTice the lue of 
the ba;; is dispensed with and the tab made to open at will to deliTsr 
the pomace, while at the tame lime the cider is lefl clear and the 
work can be done with much lesa labor than by the old method. Thn 
cylinder* are covered with heavy sheet zinc, both on tbwr periphep- 
iea and ends. The machine b made to run by boree, aieam, or ntnd- 
power, and when the apples are ground, a snail boy can prev tha 
pomace with all ease. 

In former times it was supposed that n large quantity of cid«f 
could only be made by using a ponderous machine, Uiat slonly enuh- 
ed the apples without grinding them fine. They were then nuda 
into a massive cheese in straw, and a most wfere and long prewun 
was required to extract a portion of the cider, a considerable qoanli'- 
hr being absorbed by the straw and the mass of pomaro. and to obtain 
uis onsatisfactory result the farmer had to take all his bands, and 
perhaps his six home team, and devote a whole day that could have 
been more profitably employed, to make from six to eight barreb of 
dder. To obviate the difficulty the farmers have heretofore labored 
nnderi this machine has been invented. The apples are gnted up 
into a fine pulp, so that it requires but a comparatively light preasure, 
and that but a minute or two, to extract all the cider; it being aacer- 
tained by practical experiment that one-fourth more juice can be 
obtained, than by the old process. Besides this, it only requires two 
hands to erind up and make into cider a larger quanti^ of apiJeti 
than can be possibly done on the old &shioned machines. On thii 
press, owing to the compactness of the pomaee in the tub, and iIm 
complete manner io which it in ground, a pressure of from 3 to 5 torn 
— that can easily be obtained — will produce a more favorable result 
than fifty tons pressure on the ordinary- cider press, even if the ap- 
ples were ground as finely. 



A new machine for the boring or excavation of tunnels in rock, hu 
been inrent«d by Mr. E, Talbot, of Hartford, Ct It is intended to 
be operated by an engine of sixty horse power, which is to drive Ibar 
fuMon rods, horizontaHy, and these turn lour half-circle phtlei. of •toot 
proportions, on which circular revolving blades are set. These fyut 
plates are turned with exactness about one-fourth of a circle and bock, 
and are all set upon a revolvine plate, of about ten feet in diameter, 
and as thus set, cut a circle of 17 feet in diameter. The machine 
weighs about 80 tons, and is of stout proportions throughout. Tbe 
motion obtained by this invention is novel — entirely new. By it, the 
revolving knives, each running its quarter circles, cut completely from 
the center to the cireumferenee, and they do their work surely, cut- 
ting a round hole as they are turned by the large or center plate. 
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Impiwerl Tunneling Machine. — A-verj- inp^nionaapparatus has been 
demised to facilitate the progress of the Piedmonteee railroads, in 
which tunnels have to be cut under inouulajns. The ekcavaling 
machine cuts the channels in the rock, by means of screral series of 
chisels placed one b<»iile the other, in straight Haes ; these Uncs of 
cutting tools are bo arranged as to be capable of a slisht motion in the 
direction of the grooves after every stroke; the object of this is to 
bring the chisels to bear upon all the spaces lying between the several 
catting tools situated in the saine line, no as to produce not a snccea- 
lion ot holes, but a continuous channel similar lo a very wide aaw-cut. 
This lateral shiftJDg of ihe linesof chisels, which takes place alternately 
from right to left, and from left to ri(!;ht, is caused by a corresponding 
molioQ given to the frames in which tbcj are fixed. Each chisel is 
driven api'ost the rock by a .'ipiral spring coiled round it. This spring, 
driving the chisel forcibly a^^nst the rock, obliges it lo act efficaciously, 
notwithstanding the slight inequalities at (he bottom of the channel, 
arising from a want of uniformity in the resistance of the stone. When 
the machine is in operation, the several lines of chisels are all drawn 
back simuitaoeously, by means of a species of cam. or moveable bar. 
The apparatus is arranged so as to enable each chisel to strike 160 
blows 111 a minute. The machine at the same time sets in mo^on a 
pump, which forces a constant supply of water into a reservoir, the 
upper part of which is filled with compressed lur. By this means the 
water is driven out in jels, through small pipes placed between the 
chisels, and is thus made to play upon the grooves, where it performs 
the double oiBce of preventing the cutting instruments from becoming 
heated, and removing the dust and broken stone, which would other- 
wise accumulate in the grooves, and thereby prevent the effectual 
working of the excavator. 
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s the piut year a patent has been granted lo Hiram Powers. 

I Kulplor, for improved liles, to be used in connection with certain 
improvemeDts in modelhns, which he has lately invented. Tbesc 
improvements are described as follows in a letter from the inventor to 
the editors of Putnam's M^zine. 

The principal tools usea in the work consist of chisels, scrapers, 
and trowels, the blades of which are of gutta percha set in metallic 
backs, and elastic, so that the plaster can be put on with them some- 
what as with a brush, and perforated or open files — every tooth hav- 
ing an opening in front or it, through the body of the instrument, so 
as to allow the dust and filings to pass through and escape, leaving the 
teeth uoclogged and free to act. The files arc of various forms and 
siees, bcini; curved, round, llat, &c. The material used b common 
phuter of Paris. 
I . Id projocdng a human figure, a pair of irons, reaching nearly as 
*Wi as Uie hips, and correspond in tt in general direction to the bones 
Iraie legs, must be set up on a platform, and arouiul VUqk % Vaa^ 
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must be formod, to hold them firmly, bv pouring a sufficient qn&nti^ 
of mixed plaster to produce it. Wilh these for a nucleus, the *tatue 
a then cdtaraeni'ed to be built up with cores and mortar. The c 



are made bj pouring a quantity of piaster on a piece of oil cloth, a 
as it begins to harden, scoring it deeply with a knife or chisel, so tl 
when quite hard it majr be easily brosen into fragments of a desinble 



I 
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of these cores are built up around the irotig,B.nd abora 
them, until finally the entire body is finished in thia rouffh manner, 
the layers boine cemented together by plaster mortar. The ohiseli 
are then brought iolo play for the purpose of roughing the figure 
(consisting of te^s, body, and heaii) inio .the general human shape. 
A Ion? core is then dipped in fluid plaster and the end applied to the 
■houliler. It aoon adheres and forma the nucleus of the upper am. 
To it anotJieT core is attached to form the forearm. When thew tn 
filled out «itb plaster, the whole body is cohered with a coating of the 
same, and the hies brought into use, which sood produces an even «»- 
face, taking olT all irregularities. 

The advantages of these models over the ordinary clay modeli 
which are generally constructed, are, first, a clay morlel cannot be 
changed materially after it has once been commenced, for the iron 
skeleton which sustains every pari of it is a fixture ; but in the plutar 
vork the iron frame is only in the legs, and all the rest can at ■nf 
time bo cut apart and varied from the original design in Bcconhuee 
trith any ofter-thougbt of the artist Tlie plastering neither diiinka 
nor swells from exposure, and does not require wetting or covering 
with cloth to keep it in order. The process is less tedious than dsf 
modelling, for by means of the open files more can be accoapliabaa 
in a day than with clay in several days. And again, no mouldins is 
necessary to transform the form from cla^ to plaster; the plaster fig- 
ure, as it came from the artist's hands, is itself the model. Mr. Powers 
tays modelling in plaster is not new ; he only cl^ms his way of doing 
it as oew. He considers the chief merit of his contrivance to Gonuit 
of the open file, which is an instrument of his own invention, aod bj 
aid of which a high perfection of finish can be easily attuned. 



AMOma the collections of porcelain and pottery exhibited at de 
Great New York Exhibition, wera samples of encaustic tiles, wai 
mosaics of clay, intended for flooring, and exhibited by Minhm It Coh 
Sloke-upon-Trent, England. These tiles, now extensively nsed Ibr 
liie flooring of churches and other buildings, arc made in die foUov- 

The encaustic tiles are made from the wet or slip clay, preaaed into 
blocks, aod faced with a finer clay, colored to the desired tint. Tb» 
whole is then put in a box-press, and a plaster slab, containing tlM 
pattern in reliut, brought down with force upon the face of the tile: 
upon this deeply indented surface, clay, in a semifluid state, is poured. 
This clay is generally of a deep color, and after lying tweoty-fiiiir 
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lioarB on the tile, becomes hard. The auperfuoua clay Ja scraped off, 
And ihe surface mechanically cleaned and smoothed, and the tile is 
then baked in the oven. This process is almost similar to the mediajval 
one, anil Mr. Uinlon is entitled la the credit of baring revived it with 
incKBBed beaut; and utility-. 

The mosaics are made from stained dry clays, which are pressed 
and baked, and aAerwards formed into moulds by mixing with plaster 
or Bomao cement- The pressure exercised to form these dry tiles is 
immeiuei being, in tliu steam machine working by Prosscr's patent, 
eqoaJ to 4CiO tons. Each machine can loake 5D00 tiles an hour, and 
but one maa is required to take out the finished article. 

Lata Ware. — This is the name of a new article of manufacture, 
exlutMted at the Crystal Palace, made from iron-slag, the waste of 
ueldiiK furnaces. After [ho iron is drawn oS, the melted sand and 
olaf , mixed with iron, which remans as waste, {greatly lo the work- 
men's way, can be cast into tiles, urns, bowls, table-tops, and various 
WCfill things at a very small cost. 

^^ hansohe's artificial stone. 

.. Xkxrk bai been introduced of late years a new kind of artificial 
•tone, which, although perfectly plastic at one stage of the manufae- 
ture, is of perjectly uniform composition, entirely free from all shrink- 
ing and coDtorlion during the process of kiln-drying, and bears ex- 
posure to winter temperatures and a moist atmosphere without any 
aelerioratioQ. Tfaps miportant immunity from so serious an evil, it 
owes to the fact that no part of the material used in the construction 
coosistB either of lime or clay. It is, ia fact, a siliuious or flinty stooe, 
the particles of which it is made up (fine pure sand) being united to- 
gether by a fluid which, after exposure to the kilo, becomes changed 
into a kind of glass. By the very nature of the case, therefore, uiis 
stone is secured from all injury from soot, acid, or other vapors, or 
disintegration by weather; and, in many coses where it bas been 
actually exposed fur several winters, it retina all its sbarpneas and sur- 
face perfectly. Tliis material ia called " Ransome's Patent Siliciooi 
Stone;" and is tolerably well known by moat architects and builders, 
OS irell as those engaged in ornamental stone-work. The chemical 
&ct on which the discovery of this stone is based is the perfect solu- 
bility of flint, or any ulicious material, when subjected to the action 
of cauatio alkali (soda or potash) at a hish temperature in a steam 
bnler, or in cylinders communicating witu such boilen. On being 
healed with caustic soda at a very high temperature, there la formed a 
thick, jelly-like transparent fluid of pale straw color, which is a hydrat- 
ed silicate of soda, containing 50 per cent, of water; and whith, if 
exposed to the air for a time, or heated, loses a part of its water and 
lohdifie* inio a substance capable of scratcbiug glass. 

The history of the silicious stone will now be readily understood. 
The Huid silicate of soda bavmg been obtained as described above '' 
i> mixed with sand and other material, which may vary according v. 
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reqDLr«i result, and thus tonne akind of thkk pait«, moulded readiljr 
into any shape. Eitpoaed for a time to the sir, ihia gradually hardeni 
by the evaporation of part of the water, and when put into a kiln the 
water a more rapidly and completely given off, the remilt being a pa»- 
fectly BoIiU maag. the original particles of land being now cemented 
together by a kind of glass, formed by the silicate of toda raised to a 
red heat. The whole amount of water in any given ijnanti^ of 4e 
nnbumt stone does not exceed one-tenth part of its Tolume, but the 
total amount of contraction is extremely small, and scarcely pereefiti- 
ble in any caae. On the other hand, the contraction in lerra-cottaa ii 
not only very considerable, requiring allowance to bo made in monld- 
iag, bat Is also extremely irregular. 

In conseoaence of the peculiarly 
material, it has been found easy to manutkcture of it poroos 
ai compael stone, and also such articleii as grindstones and scyAe- 
Btones (all of which enter into competitton with natural slonea) *t a 
con^derable advance, both in texture and price. The porous stones 
sre peculiarly useful as they make admirable filters, and by the simple 
precaution of placing a coadng of &ne pure white sand upon them 
they can never become choked. They are now uxlendively used, and 
■re (band to succeed admirably. For ptavements. balustrades, temce ' 
■works, vases, and generally for all purposes of garden deconwioa, it 
is well adapted by its cleanliness, sharpness of outline, color, dnn- 
mity, and cheapness. For oroamental flooring io halls, churvhet, and 
pnblic buildings, it possesses many advantages, and could be pnt down 
At little more than naif the price of encaustic tiles of similar pftttenu. 
For quoins, cornices, battlements, chimney-pots, and many other 
bnildinK purposes, it seems equally well adapted : while for filt«i« it b 
invaluable, and might be nsed to any extent in preference to aaj 
known natural filter stones. — London Nems. 

PATENT OFFICE HEPOKT FOB 1852, 

Tlfa Patent Office Report for 1852, published ilnring the latter part 
of the year 1853, contjuns the following notices of several new inreB- 
tions, which have not heretofore been made generally public. 

JVew Reocfhtraling Furnace. — A novel form ol' reverberating fint 

nac^ which is designed to dispense with the labor usually expended to 

stirring and balling materials exposed to tbe action of the fire in dw 

species of furnace. A grate, fire cbftmber, ash-pit, &c.. are, with Hbm 

fire bridge, constructed of brick in the ordinary manner ; and at flM 

nsnal distance therefrom is built a chimney and horizontal pasM^ 

leading into the same, also in the ordinary way. The body of the fiip> 

nace, the roof, and working bottom are omitted ; and their place is sup* 

plied by a cylinder of cast-iron lined with fire-brifk, and free to !»• 

Tolve U]>on metallic rollere. This cylinder has an area about eqnal (0 

^that of the ordinary working chamber, is provided with a door fitted 

■ like a man-bole or a hatch, and has revolution imparted to it by meini 

B*f a cog-wheel or a belt. The maleriola, broken pig for instance, are 
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introdnced through the door, which is then closed ; motioa is cow 
communicated to tlie horizontal cylinder, and each portion of ita pe- 
ripher/ in turn becomes the bottom, while the contents arc rolled, or 
tarned over and over, and continually exposed to the flame which 
pdBKs through the cylinder on ila way from the grate to the chimney. 

It is obvious that every portion of the surface of each fragment will 
be exposed to the action of the flame, and that the masa, irhen melted, 
irill be condnually stirred or agitated as tf acted upon by the ordinary 
nbble. I am not informed as to the fact of this furnace having been 
practically tested, but see few difficulties in the way of its successful 
operation, and these of Buch a character as may be easily remedied. 
Another furnace of the same claaa, and having in view the saving of 
the same kind of labor, has been patented by another inventor, favot- 
ably known as a practical raetallur^nt. The bottom of his furnace is 
a cast-iron table, circular in its contour, covered with brick, and re- 
viving on a vertical axis under the ordinary lire brick roof of the re- 
verberating fumaoe. Through the ordinary working door projects into 
the furnace and over the revolving bottom a rabble connected at its 
ooler end to a slide, actuated by moclunery which gives to the rabble 
a redprocating motion. This slide runs upon a guide whose an^le 
to the side ot the furnace may bo changed by the operator, and Qie 
nbtde is thus forced to stir over every portion of the working bottom. 

Xnrproeed Trip Ilavtmer. — An improved method of lifting the ordi- 
nary trip hammer deserves notice, as by means of it any different 
decree of blow within the range of the litUng cams can be attained 
viUi a &cility almost equal to that afforded by the steam hammer. In 
this contrivance the cam, instead of acting directly upon a lifting leg, 
acts upon the end of a lever, vibrating in a vertical plane, which em- 
btacea that teg. This lever is provided with a sort of toggle catch, 
which grasps the leg firmly whenever the lever is raised, but has no 
h(Jd thereon when the lever is falling. A wedge enables the attendant 
to noalaie the point to which this lever shall fall. The cams in their 
mrolntiDn strike It sooner or later, according to the distance it has 
kNa pemutted to drop ; and the instant that the lever commences to 
(in, it clasps and holds the le", forcing the hammer up a distance pro- 
paltioned to its own ascent only. 

Improvtmertt in AnviU. — A simple improvement in anvils bids fwr 
to obviale an important practical difficulty in their construction. This 
difficulty has its origin in the heat retained for a long time in the im- 
mense mass of metai behind, or rather below, the centre of the steel 
bee in the process of hardening, which heat prevents the rapid cool- 
ing of the steel face, and generally leaves a soft spot near its center. 
By forming the body of the anvil with a cavity of some size extending 
tresa its bottom nearly to its face, a portion of the metal at the centre 
H dispensed with, and facility for the introduction of a stream of cold 
mler into the centre of the mass, and almost upon the bottom of the 
fkc», is afforded during the process of hardening. The center of the 
mass is therefore cooled almost as rapidly as its exterior, and a sound 
and equally hard face is, in consequence, a ntatter of easy attunment. 
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Maehine-made NtiU. — Good nuts, which nhall at the aame time be 
cheap, and machine-mwie, have lon^ been a desiderabun ; several in- 
Tentinna have been recently brought out which finish and turn oat 
DuU much cheaper and better than any that arc maDufactiuvd bj 
hand. The folloiring description of one machine will serve as a t^pe 
of the others. 

A. heated iron bar, about the width and thickness of the intended 
nut ia advanced over a die-box of the e.^act shape of the peripherv of 
the nut to be made. A die then descends, severs a blank from the bar, 
knd Ibrcea it into the die-box. The die is bored out precisely to ^ne 
tame size as the aperture required iu the nut, and, as it carrie* the 
blank aloti^, forces it still enclosed in the box, against a oy Undrical 

Sunch, which punches out the hole, carrying the disk it severv, and 
nally entering itself into the aperture in the die. This die, with the 
nut DOW punched out, and upon the punch in front of it, still advance* 
until it brings the nut in contact with the face of another die, which 
like itself filfs the die-bov, and commences to move in the same direc- 
tion as the first die is travelling, but with a less velocity. The not ia 
therefore sabmitted to powerful pressure between these two dies while 
■till on the punch, and all cracks ineideot to the cutting or puDching 
of it are thoroughly welded up, while tbeexteriorof thenut is forced an 
■trongly into the moulded faces of the dies that, when disch&rsed from 
the machine, it is nearly equal in smoothness to a nut that hoc been 
- planed. Actual experiment has proved that the corapreeaon ia an 
essential part of the operation, and that nuts merely severed and 
punched are not only rou^h in appearance, but arc so 6lled with crack* 
as to be unable to withstand the strain to which they must be anh- 
jected. 

Filt Machines. — An improvement in file machines, preseotiiiK >» 
eaay method of giving ditfci'ent amounts of feed to the carriage which 
supports the blank at certain times firmly on its bed, while at othenit 
givea it tree motion to adapt itself to the chisel, has also been patented. 
Machines of this class have long occupied the attention of the mvenior, 
and have lately come into actual use ; good coarse files made by one 
lately patented being in the possession <^ the Oflice. It does not ap- 
pear, however, that any of them have, in the manufacture of Jine files, 
been able to compete with that exaoisite sense of touch which is the 
unfailing guide of the file cutler, and which, in many instances in this 
branch of manu&cture, puts the blind workman on even a better fint' 
ing than his comrade who has foil possession of his sight. Manr of 
these machines have apparatus which actually set the chisel by feehng. 
Complication, however, must result from such a basis of action, aim 
the present successful machines perhaps owe their efficiency, in no 
■maU degree, to the simplicity of movement which disregards ineqnali- 
tiea in the texturfi of the blank, and, while it may spou some filea, k 
yet unfailing in its own power to produce, and does produce, a good 
article whenever a blank approachmg to perfection is submitted to its 

Threading Wood SeretLt. — Among the nuny improremanta in mk- 
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cliinery lor tbrenditiji wood-ficrpwn, haa been pntenteil one Vhoae cut- 
ter is somevliBt like the fusee of a Tratch, with the dilt'eronce that the 
froove« are in three eections, par&llel to its axis, coanterparts of the 
ureftdg of the screw to be cut, and that these grooves are deeply 
nolched or serraletl, so a* to form a series of cutters. Thia cutt«r has a 
!»iA revolotion on iu axis, and its penphcry revolves in contact with 
a blank, properlj' supported and presented to it ; the blank also, re- 
lolving in the eame directioa as the cutter, and having a slight motion 
in the direction of the axes of the cutter, is graduallv pressed aaiuntt 
its periphery, so as first to mark, then to deepen, and finally to finish, 
its thread. These are the main characteristics of the machine, which 
is provided with many other ingenious contHvances, subordinate, in- 
deed, to the general principle, Init essential to its prompt and correct 
su'tion. The rapidity with which this machine performs its work, and 
the ai^u^scy and beauty of the screws made by it, are equally won- 

Thimbif Machine. — A machine which forms perfectly the thimbles, 
so termed, used in lar^ (guantities in the rigging of vessels, has been 
l>atented. These thimbles are metallic rings, or snort cylinders, whose 
nutaides are grooved, and whose insides arc convex to the same extent 
that the! exterior is concave, In the machinery for making tfaeni, two 
shails are so arranged as to revolve at the same time and in the sama 
direction, and have a common axis. They .are also so fitted that, while 
revolving, they can bo made to approach or recede from each other. 
The contiguous ends of these shafts are each provided with a forming 
disk, whose diameter Li 'east u^ion that t iile of it which is at the end 
at the shal>. and gradually increases in a concave curve to the other 
aide, which is of a diameter ciual to the greatest inside diameter of 
(he thimble to be formed, (^li disk exactly fills onehalf of a finished 
thimble, and when their adjacent sides are, by the motion above bs- 
tribcd to the shafts, brought in contact, they entirely fill a finished 
thimble. A hammer, whose face b an exact counterpart of about one 
(luarter of the outside of the thimble, is arranged in such manner as 
lo strike repeated blows unon a piece of iron sufficiently heated, and 
thrust in between it and the disks above cited. 

In the working of the machine a lever is moved which brings the 
disks in contact. A piece of iron, in length equal lo the circumfer- 
ence of the thimble to be made, is then introduced between the disks 
and the hammer. The disks then revolve, and the hammer forces the 
inm into the groove, and at the same time bends it into a circular 

As the disks revolve, new surfaces are brought under the action of 
the hammer, and a thimble is finally formed, closel}' euclosing the two 
diika. These are then separated by the action of the lever, and, as 
they revolve on horizonlai ihaAs, the finished thimble drops down be- 
tween ihcm. 

The thimblej formed by this machine are not only cheaper, but 
better finished, amoother, and more regularly shaped, than those mads 
by hand. 
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In anolBer machine, emanating from the game inventor, the foi^ng 
of iron into a certain dais of Bhapes, U pcrfonDed wilL expedition 
and certaintr. In this mocbme a roller is mounted upon a cania^ 
in such a manner that a largo portion of its periphery' projects out- 
mrda, free from the carriage- 
Two such carriaEi^s, caeh with a roller, are located opposite to each 
other, and are capable of beings morcd by machinery liack and forth 
through a certain distance ; each roller being apposite to the other, 
and located between its own and the other carriage. These carriage« 
are, by means of guides, forced to mote in curved lines of anj pvea 
shape, and these guides can, wbilu the machine is in motion, be forced 
to approach or recede from each other. 

An iron rod properly heated is, while the carriages are in motion, 
placed in a check or tongs capable of revolution on a centre in such 
manner that the rod passes between the two carriages and tfaeir 
rollers. The carriogea are tio\<r caused to approach, and as Ihov ap- 
proach they reciprocate, and their rollers touch the rod ; the Utl^r 
commence to revolve and draw out the iron. The rod is also revolved 
continuously or through a given arc, and then stopped and moved 
again. By a continuadon of these motions, figures of revoluttou, gen- 
erated by various curves or figures of jiolygonal cross section, and 
regularly irre^lar longitudinal Bection, are forged out with great 
■peed and precision. 

Improvement ia Locks. — The following interesting notice of several 
iprovements in locks is given by Mr. Kenwick, the examiner of this 
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lock exhibited by Mr. Hobbs at the World's Fair, whtth. in 
eonnesion with the Icwk-pieking a/^bicvement of the same gentleman, 
created so great sensation in this country and in England, was pa- 
tented in its most approved form iu 1831 ; its great feature of secunty 
having, however, been invented by, and patented to, the same inventor 
■everal years since. The following is a brief description of its coa- 
■tmctjon and arrangement; 

In an ordinary tumbler lock and bolt, which is a eiidine piece of 
metal which has projecting from it a pin, this pin, when the look ii 
on the door, usually projects horizontally towards the face of the lock. 
Between the bolt and this same face lie one or more thin metal platci 
which slide up and down vertically, but cannot move horizontal)]'. 
One edge of each of these tumblers abuts directly against the fun 
above named when the bolt is shot. Now, it is clear that, to move tlte 
bolt back, one must either break the pin or move the tumblers ont of 
Uie way ; but these are so long that they cannot be moved up suffi- 
ciently far to let the pin pass below them, nor down far enough to let 
the pm paaa above them ; the lop or the bottom of each tumbler, in 
the one case or the other, striking the lock-rim, or some Gnn slops, 
which prevents M further motion. Each tumbler has, therefore, cut 
io It a long, nearly horizontal, slit of the precise width of the pin. 
and if by any means each tumbler can be moved so that its slit comes 
opposite the pin, then will the pin enter all the sUls at once, when tbe 




pushed back, and may be unlocked. If any one tumbler \a 
Efted up too &r, or not far enough, it will bar the passage of ilie pin, 
uA ihe lock cannot be opened. The ri^ht key is so shaped lliat, 
wben tamed, its bits peribrm the duty of lilUng these tumblera. 
When a person skilled ]□ the art, for so it may be l«r)ned, attempts to 
pek mca a lock, he first, by some means, (a sharp-pointed, crooked 
am, for instance, iutroduced through the key-bole,) shoves the bolt 
kaok until the pin bears forcibly against the feces of the tumblers. 
By nwAns of another wire, he then shoves np or moves each tucnbler 
M^arate^ until the sense of feeling tells him that the notch therein is 
i^ipDote the pin. An increased facility of motion in the tumbler is 
one certfun guide of this point being reached; or if the tumblers be 
wmJc and the pressure on tne bolt strong, a click will be heard, and 
the lonibler may remain rcstiug precisely at the proper point. As 
the proper posidon of each tumbler is ascertained, it is carefully 
measured and noted down. When all the poaiciont are discovered, 
taeh tumbler is lifted and held at the ri^ht height, and the bolt is 
wared, tiie pin enters^ the slits and the lock flies open. This opera- 
tion U described may seem easy, and it Is so to those who, to a deli- 
etle touch and mechanical dexterity, add perfect knowledge not only 
at the principles of locks, but also of the construction of the precise 
kind of lock they intend to pick. Those who undertake to pick a 
lock without these requisites will find their task not only difGcuIt, but 
absolutely unaccomplisbable. 

Aoother lock patented is powder-proof, and may be loaded through 
&e key bole and fired until the burglar is tired of his fruitless work, 
•p Ams that the report of his explosions will bring to view bis expe- 

In it the jaa on the bolt does not abut against the tumblers, but 
■gainst other sliding pieces which cannot be reached throur^h the key- 
hole, having between it and them strong steel partitions. Tnose pieces 
may be termed secondary tumblers, and are furnished with slits 
like the tumblers first named in tliis section. These secondary tutU' 
biers are connected with the true tumblers, through the agency of 
ilendcr springs, in sueh manner that the true tumblera will raisethe 
■ecijndary just as they themselves are lifted, when no obstacle ob- 
stmcts the movement of the secondnry tumblers. Now if the lock 
be locked, and the proper key applied and turned, it first bfts the true 
tmnblen to the proper height ; these, while being raised, lift the sec- 
ondaries by the springs until their slits are at the proper heij^ht, 
when the pin enters, and the bolt is retracted by the further turmng 
of the kev. If the lock be locked, and an attempt is made to pick it, 
Iho bolt ts first forcibly shoved back until its pin strikes the edges of 
the secondaiy tumblers; its pressure upon these prevents the light 
springs from moving them, and the burglar may move the true tum- 
blera up and down, amusing himself as long as he desires, without 
altering at all the position of the secondary tumblers, or obuuning any 
indication at to the locality in which they must be placed before the 
bolt can be moved. The partitions above named ^Tei«TAB,iv^ ^vntiV 
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^ipUcAtion of force lo the aeconiiaty turolilers, and unless the former 
Jim be blown or drilled away, whicli many yeara' (est has proved im- 
t posBible, the look stands impervious to any instrument except the 
proper key. 

Another lock is bo con9trucle<l that when the key-hole i» open no 
MCcew can be had to the tumblers. When the key, which is merelr 
ft series of bits without a pipe, is introduced, a knob is turned, which 
revolves a disk inside the lock which covers the key-hole, and as it 
MTolves further, the key-hole remaining shut, ancovers the paca^eto 
the tumbler. A cam on the spindle of the disk then lifts the bits and 
carries them in contact with, and finally lifts the tumblers. The bolt 

§now be withdrawn, and a further tuminp of the knob repeals 
operations in reverse direutjon and order, Anally leaving tbelnls 
r the now open key-hole in such a situation that they may he 
Irawn. It appears to me that this lock cannot be picked, and 
its construction is such as to bring into plar the doctrine of 
ohnnces, which Bnunah and Chubb have both claimed, fatlaciouily, 
aa being the true exponent of the dilhcultics of openiog their locks 
by other means than the true key. 

An improvement in the tiimblpra, or rather the manner of support- 
ing the tumblers of the locks, lias been patented. In ordinary tum- 
bler locks, each tumbler moves in a certain determined plane and no 
other, and must be moved by a pick or key to a 5xea and certun 
pcdnt, neither beyond it, nor short of it, before the bolt can b« 
moved. 

In the present lock each tumbler is free to swing, and can be 
moved in man^ planes, but must be moved precisely lo the right spot, 
and in a certain plane, before the bolt can be operated. A tock-pick- 
er must therefore, by repeated trials, lind the proper plane of motioB 
of each tumbler, and, by some instrument, hold each in that plane, 
before he can proceed to pick the lock in the ordinary manner. 
It is evident that longer time and increased skill will be re- 
quired to pick this lock, when contrasted with the ordinary tumbler 

^ Jl very curious, novel, and it appears, unpickable lock has also beoi 
~ltented. The key-bit of this lock is composed of a series of clotely 
eked cylindrical disks of diSercnt sizes. The key-hole is a idibU 
bUndrical cavity, closed at tlie bottom, and when open has no con- 
~ ion with the tumblers or any part of the interior of the look. 
i key-bit is allaclied to the handle by a spring connexion, and 
ben the operator introduces them and commences lo turn the key, 
e first operation of the lock is to separate the bit from the handle; 
lie' turns, the former is carried in the cylindrical openingaway from 
) handle ; a solid metal block occupies the place of the cyhnder ; 
key-hole is entirely closed; the bit moves on and lilU the tnm- 
s, and, by a continuation of the turning motion, the bolt is finally 
acted. A reverse motion of the handle shoots the bolt, drops the 
mblers, carries the key-bit beneath the handle, reattaches it thereto, 
', irfaeD the latter is withdrawn, the key aperture is again iu in. 
d exposed. 
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Powder enough to fill the cylinder is all tbat run be introduced into 
&e lock, and its e]q)!i»ion tJieretn damages it no more than it would a 
pguA harrei of the same ^ze. 

This latter lock has attracted mueh attention. It is simple in its de- 
tail*, bas no loD^ trains of motions depending on each other, is not lia- 
"* * " *■■" ot order, and bos, nhen locked and unlocked by those 



UMcqaunted with its operation, been productive of no little mirth. It, 
u I Bave attempted to describe, feirly steals the bit away from the 
haadls, and leaves the latter only in the grasp of the aatonished exper- 
inealer, who, as he turns, finds the lock unlocked, but the key proper 
gone, and every aperture in the lock completely closed. Until he u 
udeceived, ho ia apt to im^^inc that the whole affair ia some jugglet'a 
^yrmtiiB, construeted ibr bis mystification, and not for tegidmate use 
M ft door fastener. 

Ktber of the three locks thus noticed, when placed on doors which 
have also been patented, and will now be described as intelligibly as ii 
in my power, appears to me to alTord perfect security against all 
known methods employed by burglars. 

The door first patented is constructed as follows, namely : by sup- 
porljag. at some fixed distance apart, and attaching to each other, two 
plates of sheet iron, with a rim oetween them, which, with the plates, 
completely enclose a space and form a sort of iron boc. Into this 
ipace No. S, or white t>is, is poured when melted, which fills the space, 
eocloaes the bolts which connect the sheets, and enters aperturea 
left in either of them. The whole forms a door in which the sheets 
firmly support, and prevent the breaking of the thoroughly chilled 
and hardened interior, while it in turn forms a complete stopper to all 
drills and cutting tools which may, by burglars, be made to preforate 
the outer sheet. 

In another door, invented to meet the same requisites, and to pre- 
sent a bar to that class of ingenious operators whose acquisltiTenesa 
has eenerally contrived ways t« circumvent the utmost mgenuity of 
the lawful dealing workman, pig-iron of the same character is east 
around a wrought iron gau;te or net-work. This net-work is made of 
the size of the mtended door, with meshes about one and a half inch 
square, and is constructed of bars of email round iron. All attack by 
drilling is prevented by the chilled cast iron, and when the door il 
assailed by a heavy sledge, this iron breaks into small pieces, each of 
the size of a mesh, the fracture being along the centre line of the iron 
reds, and each fra^ent being finnlybeid in place by the groove formed 
by its junction wiih the bars which surround it The door, by repeat- 
ed blows, becomes pliable, yielding, and is imlgcd in here and there, 
but the strongest man has not yet been able to make any absolute 
break therein. 

ImproeetMnl in Propellers.- — An improvement in propellers has 
been patented by a French inventor, whose ob|cct was partially 
move the resistance to the progre-ss of the 
which is occasioned by the ordinary 
no relation to those which pertnir "'' 




I 



ASStCAL or SaENTIFIC DlfCOTKET. 

«f the Drapdien befaig houl«d out of water, and is Mxnewhat diA 
from aav bitbmo ean^ed. Tbe wingi of ilib pmpeller an 
pwn, and are each of no greater nidlh than the deai 
wood of tli« veiwl in which the propeller b bested. The first pair, 
If there be nx wings, it attached to a hollow ahall ; the second pair is 
IWwted to omMher bdlow shaft, concentri'; with and inside of the 
fint-MBMd one ; and the third pair h secured to a tolid shaft, also 
ooacenlric to tlic first and located within tbe second hollow shaft; 
Mch pair lies a little behind the former io the direction of the len^ 
of the *c*scl, and their ihal^ are titled with gearing and clamps, 
or iheir eijuiralenls, in inch a manner that the various pairs of 
propellent can be made to alter their angular distance with respect 
to each Other, or be clamped at an}- specified relaliTe podtjon. 
This gftaring is within the vessel, and by means of it the Taiioos 
bUdcs are, when the propellor is to be used, spread anmnd the 
wboln periphery of a circle, so that each acts in turn aad in the 
Mme poution as in an ordinarr propeller, where tbe wingi have 
DO motion with respect to each other. When, however, the propel- 
l«r Is no longer to be used, and sail is to be employed, then, hy 
nMutns of the gearing, the blades are revolved so as to fold tba 
ona buhinii the other, like the leaves of a shot tan, and the whole 
Mt ire turned so that Ibey lie in the line of, and are covered by, the 
dead woofl, Ibns olTDring little or no reustance to the pro^ren of tbe 
VesMd. The engine is connected to the outer shall in »uch a manner 
that it drive* the whole of the slialbi, without altering their angolar 
pOfilion with rwpeet to each other ; tbe motion to produce this btter 
rwitit being entirely indepimdent of the former. 

Improvemrnl in Canal ISaaU. — A method of fitting canal boats 
to be used for the conveyance of coal, &c., appears to present features 
of uglily, and will prolmhly lead to a materia] saving in the discbam 
of cargoes of that article. Beams are secured along the inside of the 
boat'* coiling forita wliolu length from stem to stern, forming a speciw 
of continuous bracket round the interior of the vessel, at a distance 
«f soDie two or three feet from the bottom. Along the bottom are 
bid ruU, upon which a small car may be moved, and immediately 
%»or the car's top, from beam to beam, crosswiao of the boat, are lud 
planks, which form the cargo deck, on which tbe coal, &c.,are loaded. 
In the process of unloading, one plank at a time is lifted up by ctow- 
bars, and the cargo runs by degrees into the car nndemeath. This 
car, when full, is run along the track until free of the floor and then 
b^(«d out as a bucket and emptied, replaced, run bock, and filled 
■nin. All shovelling of the coal is saved bv this contrivance; and it 
Will probably bu adopted in boats which, alter their passage thmngh 
eanaLs, discharge their coal for further trauEport into the hold of iea- 
going vessels. 

Improvement in Harpoons. — A harpoon, which forces the p^t 
deeper and deeper into the whale as he draws the boat after him, has 
been invented and patented. In this contrivance the llukea am 
hiojred, and so arranged that they can be iatehed to the point, or ovi 




dde Aifsj from !l The wUalc line is forked or split, and each part 
thereof is rore through a pulley or sheave attached to the flukes, and 
i» thence led and attached to the socket or atafl' irhich is firmly iixed 
ta the prnnt. 

Wfaen the harpoon ia thrown and enters the irhale, and etnun it 
biouht upon the line, the flukea spread out and take Ann hold in the 
UobDer, detaching themselves by such motion frotn the point The 
pnSey*, or sheaves they carry, are now Gxed in the nhale, and the 
■tain upon the line passing through then) forces the shank and ita 
pwnt to slide between them, penetrating deeply into the whale. 

Go* Begalalor. — Three paten la have been granted for three aev- 
cnl modifications of this instrument. The instrument conuats of an 
valw|;ed chamber in the service pipe, vherc it enters the consumer's 
bnlding, and is generally placea near the Gaa Company's meter. 
SacL of the modified regubtors ia designed merely to equalize the 
■se of the fiame, while the number of burners is varied. This en- 
ht^ed chamber in the pipe haa a valve, which controls the amount of 
goa going lo the burners, and thus divides the chamber into two com- 
partments — one being on the side towards the street main, and the 
Diber on the side towards tbe bumeis. The valve is at one end of a 
small scale beam or lever, and counterpoised at the other by an in- 
verted cup in a vessel of mercury. It is ea^y seen that if we rary 
the pressure on the external surface, of the inverted cup, or on the in^ 
terual surface, we increase or diminish the opening of the valve, and 
thus admit more or less gas. In the first of these devices patented, the 
internal part of the invurted cup communicates with the side or com- 
partment of the chamber towards the burners ; in the second, it com- 
municates with that towards the street main ; and in the third, the 
construction is such that it communicates with both at the same time, 
and thus modifies aud controls the amount of gas received through 
the valve in three aevoral ways. 

Gtomelrical Meaivrejaenl. — ^ geometrical instnimeat has been 
patented, which ia tenned by the inventor a center-square for finding 
the center of a circle, dcsigneil for the use of mechanics. The gene- 
ral principle upon which the instrument is based is well known to 
geometricians, viz : that if two tangents (or straight linc« touching 
the circumference of a circle^ bo extended until they intersect each 
other, a straight line bisecting the angle between them will pass 
through the center of the circle. The instrument consists of two arms, 
placed together at right angles to each other, in the manner of a car- 
penter's s()uare, but of equal thickness, and having their surfaces 
" flush ; '■ upon the upper sur&ce of which arms a straight ruler is 
fixed at its end in such a manner as to have one of its ed^cs at the 
inner angular point of the arms, and that edge extending midway be- 
tween them, or bisecting the angle between them. This ruler can be 
braced firmly by a bar runnlnft across between ^_exlreme ends of 
'' u the mechanic wishes to find t 
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run across its oentcr. A straight lino is marked in this position, and 
tlie iiuCrumont is sppliud again to anolber part of the ciroutnference, 
•0 as to mark in the same manner another line intersecting the fint. 
The point of intersection is of course the center of the nheol. 

Neie Spring Balance for Time Keepers. — The ordinary chronometer 
or watch-balance, it is well known, plays on poinis at die ends of iti 
axis, and its motions or vibrations are coTcrned by the tension of s 
coiled spring, which in watches is CEJled the bair-sprin;;. This 
balance, wbich has been called the most beautiful invention in 
mechanics, has, of late years, to a considerable extent, taken the place 
of a pendulum in larger time-pieces; and in such cases the points of 
the axis of the balance have been made to rest upon friction wheels 
to reduce their friction. In the present instance, however, the poinla 
and the spiral-spring are thrown aside, and a long, straight, thin, and 
narrow steel sprint is made to perfonn the office of both. The spring 
is secured to the clock-frame at both ends and strained tight, and the 
balance itself, consisting, in this instance, simply of a straight bar, 
loaded with a bait at each end, is suspended at or near the middle of 
the sprfnp; the spring pasang through the middle of the bar at richl 
angles. The spnns is thus made to serve the double purpose of a 
IHctJonless suspension for the balance and a governor or its modoiia. 

The force of torsion, as it is called- — that is, the force with which 
a twisl«d wire or thread of ghiss tends to untwist itself — has been 
used before in certain instraments Ibr philosophical purposes, aa in 
some magnetic instrameats where the magnetic bar is sosponded U 
the lower end of the wire ; and, when used for snch purposes in this 
manner, the force of torsion of tiic wire has been measured oy removing 
the magnet, putting a given weight in its place, and counting the 
namber of vibrations it accomptishea in a given time ; and sacb an 
arrangement as this has even been applied to a time piece. But in 
the present arrangement, where the flat spring is secured at both end*, 
and strained tight, so that the time piece can be moved about like a 
watch, the governing force of the balance is not derived from tJie 
nmpte torsion of the spring, but Js also due in part to, and can be 
vanod by, the force with which the spring is strained. The exact 
a^'ustments for time arc made either by an adjustable slot, Ihrouefa 
which the spring passes near its end, or by a screw adjuEimcnt of ue 
balls, or both. 

Improvement in Turbine WheeU. — In this improvement the orifices 
of discharge from the buckets in the wheel are capable of adjustment 
fbr different heads of water without changing the curvature of the 
buckets. This is effected by attaching to the bucket a sliding plate (rf 
the same width and curvature as the bucket; the moviiif^ of this plate 
outward extends the curvature of the bucket and (finishes the 
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M. Provenzali, of Home, has found that by covering a part of tho 
conductor of an ordinary electrical macliine with a thin eheetof gutta 
peivha, the aparks that may bo drawii from the part Ihua covered 
(greatly exceed in len<nh, thoae which can he oblained from the part 
uncovered. It appears that this eScct depends u|>on Uio obstacle 
nhich the insulating sheet offers to the dispersion of the electricity. 
which disperuon tenda to take plaec from the aapuriUes of the surface 
of the conductor, and which discharge in part at a distance this came 
conductor, wheneTer it is approached with a non-inaulaled conductor 
for draning the sparks. M. Provenzali proposes to cover the whole 
conductor of the machine in this vay, to seH if it will not protect it 
from the action of moist air, and give always a considerable quantity 
of electric fluid. In order to obtiun the largest sparks, it is necet- 
cary to have the insulating sheet strongly electrified. 

ELECTRO-CALORIC MACBME. 

In 1844, M. Andrand put in actiou on the railroad fram Paris to 
Tenailles, an air locomotive, in presence of a commission named 
by Government. Although with some points of resemblanco, it was 
DOl preciaely a caloric engme like that of Ericsson, against whom, M. 
Aaiuand enters no claim of priority. The iocomotive acted throucb 
air at first compressed in a heater and then dilat«d by the heal. The 
air acted at high pressure, and the generator consisted of a worm 
plunged in a fire for Ibe purpose ; on passing through this spiral tube, 
the air was dilated; then on reaching the water cylinders it under- 
went additional dilatation, for the concave bottom of the cjrlinders 
were furnished with plates of cast iron, which were at white heat. 
The dilatation thus otitained, increased three fold, according to M. 
Andrand, the power of the condensed air; whence he concluded that 
in order (o arrive at a practical solution of the problem, the previous 
compression could be dispensed with, and obtain at the same time the 
'n of the air by uaing for this purpose paK of the expon- 
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Rive force of the caloric. M. Andmntl has not put thUidea intopreo- 
tica ; but in the course of Iiia trials he has several times remarked an 
nntxpected fnet which we here mention. 

Bcfori; making his air locomotive public, M. Aodrond had it in o^- 
ration nithin his workshop. When the reservoir was well tilled mth 
condensed air, the lire of the dilatator was made, and the iron pUtei 
of the bottom of the cylinders were brought to a white heat. Thi* 
done it was only necessary to open the stop cock of 4he reservmr to 
iet the machine in motion, and cause the two driving wheels to r&- 
Tolvc. But while the apparatus was heating up, and before the niwa 
was opened, it happened several times that the machine started tpon - 
taneousiy and communicated to the two wbeelsa frightful velocity. Tho 

£henomena continued from 30 to 40 seconds, then ceased, williODt 
M discovering how it was produced, or why it stopped. M. Andnnd 
has not succe»led in repeating it at wilL Already, some three jem 
previous, the same motion, spontaneous and violent, manifested itaelf 
two or three times in a small hot-air car, which tUis mechanician liad 
made to niove on ratis. 

What may be the cause of this singular phenomena ? Those who 
explain everything by a word, who know the precise cause of the 
cholera, steam-boat explosions, the potato disease, &c., do not fail to re- 
ply that the cause is " electricity," and without looking much to Uie 
why, or the wherefore, they can easily solve many other dilficult prob- 
lems the same way. M. Andrand. who has as a mecbaniciani a well- 
merited reputation, does not heutate to assign the same cause ; and 
his eKnlanation is not without a shadow of foundation. The two mo- 
tor cylinders, which act independently ou the driving wheels, ore of 
different kinds, one wholly of bronze, the other, by chance partly of 
cast-iron, and partly of bronite. But the phenomena does not Kpp«ar 
to be produced in this Inst cylinder, and never in the cylinder (n ana 
metal. The two cylinder? of the locomotive, in which the spontaneoot 
movement was reproduced, also consisted of two metals, the cylinder! 
being of cast-iron, and the pistons and bottom of bronxe. From &■ 
lo the phenomena of Galvani, is but a single step i and M. Andrand il 
convinced that he has been witness of the mechanical work of lh« 
electricity excited by the heat Setting aside an explanation whidi'i 
elucidates nothing, and which may mischievously make one belief* 
that the problem Is resolved when it is hardly presented, we may con-i 
elude with M. Andrand, who says : Il will be a coniiuest, both scieii*' 
tific and industrial of the first order, when we shall succeed in prodoo-' 
ing at will, this new motive force, and give it a continued action ; tlmi' 
two ordinary motor cylinders, moderately heated and fed succesBiTely< 
with a very small quantity of air, will suMce to generate an enanaone 
force, which M. Andrand estimatijs at 10 or 12 atmospheres, and tiiis' 
with an expense of heat altogether insi^ificant We shall have then, 
lays he, electro-caloric engines which shall leave tar behind ' 



Piaally, M. Andrand closes his memdr by the following conrid-; 
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naliaiu: " Staam-boUert are found, as regnrda elertrir^ity. in tondi- 
(Hma anabgouB tothose of our bot-aircliamben. It is probable even, 
that witii equal Tolumes tbey contOLn a much larger quanljir. la it 
not natural that the phenomena which I have observed, as a matter of 
chance, in our hot-air cylinders, should be sometimes reproduced in 
tleam-boilers? It is knowti that explmions are more violent the 
gmler the amount of electricity ; and on the other hand, that the 
qaantitv of clectncitf is Ki'eateEt when the eteam is of moderate ten- 
noQ, as in steamboats of low-pressure engines. And those lon-prcss- 
ote engines, are the ones which oflen explode, while the locomotirea 
which ftre liigh pressure, very leldom explode. In support of these 
eoaiiilcrations, M. Andrand says, that be has more than tweoty timea 
tried to burst vessels of thin sheet ironbycompressin^ln themair&ta 
^b tomperBture, and has not been able to succeed in tearing tbeui, 
eseept wnen the pressure was raised to 50 or 60 atmospheres ; twice 
aolf nas he produce! an explosion ; and those with vessels of copper 
when other metals were present. — SiiUman's Joarnai. 

ELECT Etc ITT AND ttKAT. 

U. Gaugain,of France, as the result of carefully condui'ted re- 
narches, has recently informed the Academy of Scieucei, that he does 
not think the curremts developed in thermo-clecbical batteries, vie., 
in electrometers formed by the association of two different ntetale, 
whoee poiota of junction are m^nlained at dlTerent temperaturea, 
■boold l>e attributed to the motion of hcaL He eonse<|uently sus- 
pects all experiments, upon which experimenters have endeavm^ to 
nmnd the doctrine that the propagating motion of heat in the interior 
of bodies disengHges electricity. One of these experiments, how- 
ever, is celebrated ; it constantly succeeds, but M. Gaugain inlerprota 
it diiSerentlv from every one else, and be especially prevents the 
Aindameotal pheoomonon appearing by chanpng the experimental 
dalo, without, lio we ver, so chan^ng, as to prevent the propagation of 
heat. This is the experiment: A platina wire, with one extremity 
iueeited in the interior of a glass tube, closed with the lamp and blow- 
pipe, is placed in connection with the plate of a condensmg electro- 
scope hy its other extremity. The glass tube is surrounded in the 
interior with a seeoud platina wire, rolled spirally, and which commu- 
nicates at one end with the earth. If the experimenter heats cou- 
nderably by a hmip's Aamc the metallic s|iiral, and the parts of the 
tube enveloping it, it will bo found that the plate of the electroscope 
ia charged with positive electricity. According to the theory of M. 
Becquerel, the anther of the experiment, the heated spiral is the seat 
of an electromotric force; the negative fluid goes towards the 
KTonnd, following the same direction as tlio heat, and the pontive 
fluid, moving in an inverse direction, traverses the elass tube, 
which has b^Mime a conductor in consequence of the elevation of 
the temperature, and is conducted by the interior wire to the io- 
"; which indicates its presence. To make this celebrated 
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experiment f^ complete!}', and to destroy, or, at leAst, place in 
abeyance the explanation given of it, M. Gaugain only introduce 
into the tube a few drops of aloohol. which rising in vapor, should in 
nowise hinder the heat Irom playing iti usual part, but which opcrateaao 
as to place the two wires in the same chemical positions ; for the flame 
of the spirit-lamp really fomaa around the exterior wire an atnoa- 
phere of alcohol. It is consequently very probable that in the already 
mentioned experiment, the disengagement of electricity was doe to 
an especial chemical actiun, which cannot be well defined, bat whoM 
elfect 19 annulled by opposing to it a similar chemical action. M. 
Gaugain thinks a gaseous couple, analagous to that discovered by IL 
Grove, may play a part in the matter. The idea is ingenious, but it 
does not furnish a complete expiaoation, for in Grove's batteiy tbere 
is a conducting liquid, white there is nothing analagous in the datk 
(rf M. Becquerol's experiment. 

It is not the least brilliant of Mr. Faraday's cl^ms to high scientifio 
nutk, to be fA« discoverer of that singular influence exercised on . 
distant points by electrical currents, the influence which he called | 
indaclivn. Before him no one bad succeeded in obtaining with tho i 
battery, electricity of tension like that furnished by the electropbora ! 
and the old fashioned plate electrical machine. The battery doea not j 
of itself give the apork which flashes between two points, but the cur- J 
rent it produces can act and influence a neighboring conductor and I 
produce there all the siftna of sialic electricity- The current of indue- I 
tion, (bo called (o distinguish it from that of the two electricities I 
accumulated in the exterior and interior foil coatings of the Leyden I 
Jar) does not manifest itself in a complete circuit, except undar tbb I 
influence of another current subject to variations of intensity. Sup- 
pose the current of a batterv is {)aseed through a metal wire, woond 
around a hollow bobbin, in wiiose interior a second wire is wound, jnst ' 
the same as the wire on the outside ; if the communication of the I 
battery with the exterior wire be frequently interrupted, the exterior 
wire will axcite in the inside wire currents of induction, properljr ao 
called, and which are generally endowed with a great degree of tension ; 
the introduction of a bar of sott iron in the centre of the bobbin, 
increases to a still higher degree the intensity of the phenomena. 
The inducted current then becomes so powerful, that to nrevent the 
wire discharging itself on itself, it is necessary to separate tiie djflerent 
cmls by a resinous and insulating substance. To insure the action ot 
the apparatus without the intervention of any person, an inlerruptor, 
(acconling to the method suggested by M. de la Bive) is placed in k ' 
proper position, and the magnetized iron sufilces to agitate it. Such I 
u the apparatus invented by M. Kuhmkorff; it is an excellent machiiu^ . 
givmg lorth brilliant sparke, powerful shocks, and which may be 
advantageously substituted tor the electrical machine, in all experi- 
~ ~ 'i relative to static electricity. M. Fi^ean, when about nvuung 
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jome experiments with this new machine, desired to augment the 
tension of the electricity it furnishes. A very decided increase of 
r eSect is obtained br employing a stronger lottery to put the appuratug 
I in activity, and the electricity developed at the poles acquires a 
mn^ed increase of tension. But this method has an inconvenience 
which makes (he instrument lose its principal advantage, which con- 
nit> in the regularity and duration of its enects. Whe? in operation 
veiy brilliant sparks are produced between the nurfaces of the inter- 
nptor; yet, notwithstanding these suriaees are of platina, they ara 
toon melted and deformed when the current is made more intense, 
Ae vibrationi of the ioterrupWr consequently become less constant, 
and dia wuductiou of electricity soon ceases to take place with regn- 
hrity. The same inconvenience would doubtless manifest itself, if an 
tttempt was made to give to the apparatus of indoction snperior 
dimenraooB to those adopted by M. KuhmkoriT; for the force of the 
qiarks, -which appear at the points of contact of the interrupter, is es- 
pecially due to an inducted current, which is also produced in the in- 
oueting wire itself ; and if the dimension of the wires, and the nimiber 
of spiral windings, be augmented, the current will necessarily beciHne 
more intense, anS the sparks stronger. But a careful study of the pe- 
culiarities of the apparatus, suggested to M. Fizeau a very different 
method of increasing the energy of the effects produced. This con- 
siat* in disposing a condenser, formed of two plates of tin, each 
isolated from the other by a coating of varnish, and to connect each 
of these plates with each of the extremities of the inducting wire. 
So that the two electricities may spread themselves npon the two 
rjriaces of tin where they will lose, in a great degree, their tension 
from the effect of the mutual influence eierted through the isolating 
coating of varnish. When the condenser presents a sufficient suriace, 
(two or three square feet,) it will be seen that communications are 
immediately established, the light becomes weaker at the point of 
interruption, and, at the same time, the machine receives a remarkable 
increase of enei^ ; the poles then give much stronger sparks, which 
strike at distances much greater than they could attain before. The 
condenser may be placed conveniently in a horizontal position, a little 
above the electro-magnet, and supported by glass feet 

APPLICATION OF T 



At a recent grand review at Olmutz, Austria, at which the Em- 
perors of Russia and Austria were present, a sham fight on a grand 
scale, the siege of the citadel, including the application of electricity 
on the most recently approved principles of ignition and combustion, 
constitated the most important of the manceuvres which were prac- 
tised. A Vienna paper describes three omnibus-looking vehicles, 
which were in the camp, each containing a complete electric appara- 
tus, vrith a contrivance for laying an insulated wire along the ground 
by the mere locomotion of the vehicle, the wire being so protected a* 
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to remuQ uninjured bv tlte pre^u 

over iL B,y this means onfers are to tie iostantancoiuly i 

from the Emperor's statJOQ, and that of the chief commander ta 

troops at almost any diglance on the field of the inuiiceuvrcs. 



BT ELECTRICITY. 

Tlie Commerce Sericole, a. French commercia] pappr, gives an ac- 
coout of the rem&rkaljle invention by which it Is proposed to utiliie 
the electriu carreat in the process of weaving. In the Jacquord loom, 
U ie well known, the rej^lation of that parCieuUr order of the threaiU 
which detennines the distinctive character of the tabric, and which 
wu formerly effected by children crouched under the loom pulling 
cords, is at the present produced by tbe movement which the weaver 
gives himself to a treadle. This invention, however admirable, is not 
without difficulties and certain defects, which it would be sadafactorj 
to overcome by still eimpler means. At each passage of the shattk, 
there must be a piece of card-board of a certain breadth, pierced with 
holes arranged so as to correspond with the design ; and when w» 
bear in mind that, for certain designs, as many as 40,000 of thew 
pneces of card-board have Ui be used, and that 1,500 are reaolred in 
ordinary casca for a deaign of the simplest colonn)^, and catculatiiig 
that they cost about ib francs (12s. 6d.) per hundred, it will be easily 
seen that these cards must be the cause of great expense, as well aa 
inconvenience. There are other objections, of more or less impor- 
tance ; such as the noise which the loom makes in working, the space 
which it occupies, and its constant liability to derangements. At) 
these inconveniences are about to disappear, by the introductioii of 
electricity, the acliou of which is so powerliil, so easy to be directed, 
and so prompt in its various operations. The treadle of the weaver 
Ufia the threads and connects the extremitv of each by means of cop- 
per wire, with a current of electricity either positive or negative at 
will, and the result is, that without any noise some of the threads re- 
main suspended, and others descend, according as the cuirent is di- 
rected. By this means as great a simplicity is effected in the weaving 
of bbrics of the most complicated nature, as in that of conunon 
cloth. To direct the electricity, there is no longer need of mechan- 
' ir transferring or tracing the design. A series of points are tr- 
' ' a lino like the teeth of a comb, each point communicating 
lectro-tnagnet. Tbe weaver will only have to passu"*" 
Death these Txnnts tue'design, traced in varnish on a cylinder oi 
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£an electro-magnet. Tbe weaver will only have to pass under- 
ith these Txnnts tue'design, traced in varnish on a cylinder or on a 
metallic leaf; in communication with the battery. The current will 
pan only where the varnish is wanting, and it will be tbe correspond- 
ing threads only which will remain suspended, and which, by tbat 
means, will reproduce the design as it came Irom the hands of the 
artist, with a surprising exactitude. Instead of the expense of a d»- 
ngn, through the means of complicated cards, you have only that at 
a Mmple design, and of the tending of the battery. Telegraphic exptt- 
rJAiice proves bow slight will be this last. There will be a tanng in 
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the most complicated designs of very nearly tliree-firarths of the ex- 
pense, and in others certainly more than half. We shall be able, 
Boreover, to correct and vary our designs by a few atrokea of the 
brash; and their slight cost will permit a more frequent renewal. 

IMPKOVEMENT ES LIGHTSDiG BODS. 

Two patents have been recently granted, for improved lightning- 
rods, both having for their object such a eonstmedon of the point as 
shall cause it to be left tolerably well pointed even after it has been 
partially melted by an electric discharge. The principle in both is 
the use of metals or metallic alloys of differem degrees of fiiaibilily ; 
the most fusible forraing the ii[>per end or outer surface of the point 
In one of tiese points the device consists in completely covering or 
coating Jhe inner or main point with a pointed metallic sheath of a 
more fusible metal or alloy; and this again with another still mora 
fijaible ; and this, if desired, with still another. In case of a stroke of 
lightning sufficiently powerful to melt the point, as not unfrequently 
happens, from its small moss and the great heat produced where 
the fluid passes from the air to the conductor, the external sheath 
is to act as a protector to the point of more infusible alloy within, 
by absorbing the heat as it melta off, leaving the latter suBieientiy 
perfect sdll to act aa a point. 

The other plan 'm a modification in which the uncqnally fusible 
metals or alloys, instead of being formed as a succession of sheaths, 
are made solid, and connected one above another by oblique joints or 
&UX9, the inclination being towards the square or angular comer of 
the rod, BO that when one sectioa is removed the one next below will 
be left with a sharp point on that corner. — Patent Office Bepm-1, 1852. 

OS THE ACTION OF ELECTBrClTT UPON THE MAGNETIC NEEDLE, 

There are several methods of measuring the intensity of electrical 
cnrrants: the most common is the magnetifled needle, which has the 
property of placing itself transverEely to the direction followed by 
the positive electricity following the conductor placed near the nee- 
dle. It was by making the discoverv of this mysterious action, that 
(Erstedt, the natural philosopher, of Copenhagen, giuned the brightest 
scientific glory achieved during this century ; and it was his great 
good fortune to see before his death, this leading principle serve 
as the foundation on which the science of electrD-mt^;netisni is 
reared. The action of electricity in motion upon the magnetised 
□eedle is such, that if the observer would identify himself with 
the current (and suppose it entered his body at his feet and 
left it by his head,) he would find the needle "fcrm a cross with 
him, and point its south pole to the left. As the needle, however, 
is continually atru^ling with the action of the earth, it does not com- 
pletely yield to the current, which, were the earth impotent, would 
place it at right angles with the current, but generally it lakes an ob- 
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lique direction, conforma'bly to the result of the combined actioni of 
the uurrent and the earth. The moro the action of the current pro- 
dominales, the nearer this result approachc< the perpeudicutar ot tlM 
coDdacting wire; so tbal the greatness of ihe deviation produced by 
the influence of the current, serves to measure the current itself, pro- 
vided the observer knows the Ian which detormines the intensity, and 
its relation to the greatness of the deviation — two quantities which 
tot; in the same sense, but which are nerer rigoromly in praportitn. 
When the needle and the current are placed in certain condiCaoni 
(which will be prGsently specified,) the angular deviations increau 
leu rapidly thau the intensity of the current; but if instead of the 
angles of deviation, thefr tTJ^nometrical taosenta are taken, the ex* 
perimenter will find values in proportion to the intensity he seek< to 
ascertain. To do this, the electrical current innat move in a vertical 
circle, whose plane is parallel to the natural direction of the magnetic 
needle ; in other wonts, the circular conductor must be placed accor- 
ding to the magnetic meridian ; secondly, the magnetic needle plaoed 
in tue centre of this circle, must be so small as not to move bevoitd 
the plane of the circle (during its osciUatioDS from right to Uft,) 
where the maximum of the ma^ctic actions take place. Then, 
and only then, M. Ponillct's tangent compass gires, wltbont need 



But, it is evident that a galvanometric compass, formed of a cir- 
cle infinitely lai^e, or of a needle infinitely small, is a pure fiction; 
and BO soon as an experimenter wishes to realize it, and (pves it 
inch proportions as are necessary for convenience in experiment- 
ing, tae circle is always too small or the magnetic needle too 
large. Then between the real and the theoretical deviation suoh 

rat differentes are found to exist [differences which augment 
proportion to the strength of the currents] the experimenter il 
forced to choose, as recently happened with St Despreti, between 
two equally inconvenient alternatives : to restrict the use of the coa- 
pasi la tbe measurement of small arcs of deviation, or to calctdate 
greater deviations by a complicated formula, in which new tenni an 
employed, charged with repreacntiag the characteristic data of the in- 
■tniment Besides, it will easily be conceived that all sensible in- 
crease of size given to the needle placed in the center of the ctreulkr 
cnrrent, militates against the exactness of the deviations; in tnitli, 
the principle of the compass-tangent supposes tiiat in every poailion 
of tne m^netic needle around its pivot, the sum of the dbtaacea of 
eAch of ita points to all the elements of the circle remains the tame. 
But it is clear tbat the moment the needle quits the plane of tliB cir- 
cle in turning on its pivot, iia extremities are removed from the mft- 
jori^ of the points, which must then influence it at its then distance j 
and, consequcntlyvthis influence diminishing the deviation, mutt ts- 
raain less than its theoretical value. Thus all tangent-compatM) 
hitherto employed; are the more inert, aa they are used to meaaum 

Such was the state of the queation when M. Gaugain, an engineer 
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wd aacien eUve of ihe PolTteclmic school made an iogenious remark. 
Be suppMcd that the needle, instead of being placed Id the plane of 
Ihe circle, should be pinned completely ouIsiUo of it, either on the one 
sr Ibe other ^dc, but alwaj's perpendicular to the plane of the circle 
and In' Ha center ; he foresaw that, in these new conditions, the needle 
voold be in the power of the circular current, and that it would be 
finved to make a greater deviation from its initial position, (parallel to 
Aa circle^) He lAit that if the needle avnded by one of iu eitrem- 
i^M, tbe magnetic action of the current, it would go before this acUon 
on the other eitreniitj; that what was lost on one side would be 
motfi than g^ned on the other, and consequently the violadons of the 
law of tangents must, compared lo the precedmg case, be produced 
in an inverse sense ; he observed that in the conditiona where tbe or- 
dha^ taiuccnt-comiiass became inert, this was endued with increased 
llaent^. But, by virtue of the great law of continuity, which regu- 
llies the phenomena of nature, as well as tliose connected with pure 
nUlMiaaticg, there most exist upon that perpendicular to the centre of 
ibe circle, a point where the magnetic needle, avoiding both extremes, 
most necessarily follow a regular march. 

To test his idea by experiment, M. Gaugain wont to M. Froment, the 
Tplebrated instrument nuiker,andordered"atanB;ent-compasB, whose cir- 
cle could at will be made to move parallel toitself and be placed at differ- 
ent distnnces from the centre of the needle. By means of this arrange- 
ment, be has been enabled lo ascertain what islbr every position of the 
circle the corresponding value of the diffurence bctwecu the rejJ and 
theoretical deviations, which he sought (o annihilate. He aliened 
these results: when the circle is of a small diameter and occupies 
its ordinarj' position, or when its center coincides with that of the 
ma^etic needle, the value of the dilference is very ^rcat, when the 
deviation itielf !« somewhat great ; but if the circle is removed from 
the center of the needle, it is found that the diSerence corresponding 
to a determined deviation decreases as tbe circle is removed trom the 
needle ; when it has reached a certain distance, the difference is nul 
for all the deviations. Beyond this ilistance, the difference bepns lo 
re-appear with a contrary sign, and its absolute value continues to in- 
crease with the distance, (at least with quite extensive limits.) M. 
Oaugain ne^ct operated comparatively with two different circles, and 
he observed for both of them that the true place of the center cvT the 
needle is outside of their planes, at a distance equal to one quarter of 
their radius. The analjas applied to this iiuestion by M. Bravis, con- 
firms the result of this experiment. — Proc. Prenclt Acada/ii). 

8Bl.r-RE01STERI.S-0 COMPAES. 

M. Deleuil has presented to the French Academy a new »clf- 
re^teriug compa!^, lU object is to register the changes of direction 
in a vesje! for every three minutes during the twenty-four hours. 
The marking is made upon a compass cord ; and it enables tbe captain 
to control with certainty the direction followed by his ship, and to 
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vaU 1 id, aa ^udlcss screw fumiahcd with a nut carrj'ing the point for 
piercing the paper ; 3d, the compass-card, made of three needles fixed 
to a sheet of mica, a materia! as Utile hygrometric as possible. The 
mica is covered with a desk of velvet firmly glued to it b^ means of 
■tron^ glue, and whose tissue baa been saturated with a kmd of elne 
that IS toft when cold. On cooUng, the glue has an even ioriaea 
pierced with an infinity of pores, into which the point will readily 
penetrate after having pierced the paper compass-card. Oning to 
this addition, the process of puncturing does not sMp the movomeDt 
of the needle, a principle essential to the sui^cess of any method of 
wlF-registerini;. When the needle is fixed towards the north, the axu 
or diametral line of the compass-card is placed in the line of the ant 
of the ship, and the punctures made every throe minutes, will indi- 
cate the deviation of^tbis axis with reference to the magnetic needle. 
The Buccci^ion of points, or the nearly continuous line which thej 
trace, shows to the eye the course of the route. 
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Some new and improved galvanic batteries have been described hr 
M. Kukla, of Vienna. The combination used in one of these, is anti- 
mony or some of its alloys, for a negative plate, with nitric acid of 
■pecific gravity 1.4, in contact with it, and unamalgamated zinc, for a 
positive pkte, with a saturated solution of common salt in contact 
with it A Biiuill nuantity of finely powdered per-oxide of manganeM 
is put into the nitnc acid, which is said to increase the constancy of 
the battery. Thoolloysof antimony which Mr. Eukia Las experimented 
with successfully are the following: Phosphorus and antimony, chro- 
nuum and antimonv, arsenic and antimony, boron and antimony. These 
are in the order of their negative character, phosphorus and anlimon]' 
being the most negative. Antimony itself is less negative than any of 
these alloys. The alloys are made in the proportions of the aKumc 
veigbta of the substances. All these arrangements are said br Hr. 
Kokls to be more powerful than when platinum or carbon is substituted 
fbr antimony or its alloys. In this battery a gutta percba bell-coTer u 
used over the antimony, and resting; on a dat nog floating on the top of 
the Rinc lolutioD, — this effectually prevents any smell, and keeps the 
per-oxide of nitrogen iu contact with the nitnc acid solutbn. Wfaeo 
a battery of twenty-four cells was used, Mr. Kukla found that in the 
third and twenty-first cells pure ammonia in solution was the ultimate 
result of the action of the battery ; but only water in all the others. 
This experiment was tried repeatedly, and always with the same 
result A battery was put into action for twenty-four hours, — at the 
end of that time the nitric acid had lost thiiteen-twenticths of aa 
I oODce of oxygen, and oae-quarler of an ounce of zinc 
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Sbv •* one-quarter of an ounce of zinc requires onlvO.OS of an ounce 
of oxjgm 1o form oxide of xinc, Mr. Kukia dniiTB the i.'onclusion that 
di» rest of Ihe oxygen is converted directly into electricity ; and thi* 
view, he my*, u confirmed by the Urge amount of electricity given 
iMit bf tim hait«ry in proportion to the zinc consumed in a given time. 
Ja the above baltory each zinc plate had a surface of forty square 
inches. The addition of per-oxidc of insnsancjc does not increase the 
efiect of the battery, but it makes it more lasting ; — the per-oxide of 
nibngen, formed ia the bell-cover, taking one atom of oxygen from 
the per-oxide of maneaneso; — this is evident from only the oxide of 
muganeae beiu^ found in the battery afVer a lime : in the iolt Boluiion 
DO other alteration take) place tlian nliat is caused b^ the oxide of 
liac remaining in a partly dissolved state in the solution. For thii 
batterj Mr. KukIa much prefers porous cells, or diaphragms of biscuit 
mre, aa leu liable lo break, and being more homogeneous in their ma- 
terial than any other kind. This battery is very cheap, antimony be- 
ing odIt 5J. per lb., wholesale, and the zinc not requiting amalgama- 
tion- Me second arrangement tried by Mr. Kukla was antimony and 
amalgamated zinc, with otily oUo exciting solution, viz. : concentrated 
mlphuric acid. This battery has great heating power, and the former 
great magnetizing power. It, however, rapiiil}' detreaaei in power, 
uid is not so practically useful as the double fluid battery, which will 
exert about the same power for fourteen days, when the poles are only 
occadonally connected as in electric telegraphs. Certain peculiarities 
respecting the ratio of intensity la quantity when a series of cells ia 
awd, h&ve been observed, which differ from those remarked in other 
hatteriea. Mr. Kitkla. on diKCting his attention to the best means of 
making a small portable battery for phyiuolofiical purposes, has found 
very (mall and flat Cruiksliank batleriea, excited by weak phoapborio 
add (one of glacial phosphoric acid lo twenty of watcr^, lo be the 
be«. Fhosplioric acid being very deliquescent, and forming with the 
zinc, during the galvanic action, an acid phosphate of zinc. A bat- 
tery of this de»cnptlon does not decrease in power very materially 
until it has been three hours tn action. 

THE AURORA DOItBALIS AND THE ELECTHIC TELEGRAPH. 

A correspondent of the Boston Traveller iurnisbea the following 
resulla of six years' experience in determining what effect the Aurora 
Borealis exi'rts upon the telegraphic wires. 

On tbc House, Mono, and other magnetu: telegraphs, the effect 
produced by the Aurora is generally to increase or diminish the elec- 
tric current used in working the wires ; sometimes it entirely neutral- 
ity it, so that in effect no (luid is discoverable on them. As, however, 
the Bain, oi cliemicai telegraph, is much tik best adapted for observing 
the precise effect produced by the Aurora, I shall confine myieu 
principally to it. In this system, the main, or line wire, is brought 
into direct contact with the chemically prepared paper, which lies on 

ft metal disc, eonueclcd with the ground ; any action of tlie a" 

pheric current is therefore immediately recorded on yaper 
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Dmiag a ^lander stonn, the atmospheric electricity attracted b^dM 
wires pas<os over them lo the cheoiically prepared paper, and thence 
to the ground. As it pa^aea from the wire to the paper, U emitf a 
bright >[>ark, and produueR a sound like the snapping of a patoL At- 
nUHipheric elet^trieity never remains for any length of time od the 
wires ; it irill, honever, sometimes travel man^ miOs before dlseharg- 
1113 itself; I have seen discharges of eloetrieity from the inttrumetiC, 
wMuh emanated from tbunderstonns forty or fifty miles distant. 

The eSect produced by the Aurora Borealis on the wires, andtha 
reowd on the paper, ia entirely different froii that of tlie atmospher- 
ic CQtrent Instead of discharging itself from the nires with a flash 
and report, and without the aid of a conductor, as b the case with the 
latter, it glides along the wires in a cootinuotis stream, prodaring the 
same result on paper as that produced liy Che galvanic battery. It ia 
well known that only the positive pole of the battery produce* the 
colored mark on the paper — (be negative having the contrary effect 
of bleachim; it; the same is also true of the two currents from the 
Aurora. The current usually commences lightly, producing a light 
blue line just perceptible on the paper— and gradually inereaiesin 
strength, making a dark blue, and then a black line — tiU finally it 
becomes so strong as to burn throngh several thicknesses of it ; it then 
gradually disappears, and is followed by the bleaching process, which 
entirely neutralises Uie current from the batteries. 

In my diary of September 29, 1851,1 find the following accoimt of 
the effects of the Aurora on the evening of that day : " All the lines 
leading from the city are so strongly charged with atmospheric elec- 
tricity this evening as to prevent operation. The Euq>lus current on 
the Chemical Line is equal to one hundred and 6tiy Grove's cup*; 
and the same seems to be tbe case on the House and Morse wires. 
The weather is cloudy, but through the clouds we can occaaionally 
■ee the brilliant scinmlationa of an Aurora Borealis." The next day 
I ascertained that the Aurora, as seen from Providence, New Hbtbd, 
and other places, was very brilliant. February 19, 1862, 1 find tha 
following di'scription of the etTecta of the Aurora of that date, in my 
journal : " Toward evening a laint blue line appeared on the puier, 
wbkh gradually grew stronger and darker, until at hut it burned it; 
then gradually jn^w fainter until it disappeared, when it appeand 
^mn in a new term, bleaching instead ot coloring the paper. Thii 
lingular phenomenon continued until we closed, at a late hour in tha 
evcninK- The Aurora was very brilliant in the evening." 

Mr. Rowe, Superintendent of the Boston and Vermont Telegraph 
Company, sliowed me specimens of paper taken from instmmenlB 
on that line, at 13 o'clock at night ^ three hours alter die batteriet 
were taken off — which were covered with light and heavy blue lioM 
and bleacbings. These ime caused by the Aurora of the IStfaof 
February. 

ir troubles from the Aurora arc not confined to the eveniiigi 
BDtirely, tboueb they are more frequent then. On several occasions I 
. fcaTe predicted in the aft«rnoon that we should have an Aurora in tbtf 
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;, and I do di 



g bj the effect on 

wvo ever been mistaken in my predictions. 
Thandnjr, April 32, 1852, w^re much tronbled by an atmospheric 
anrent; voaetimes prerentini; our working for half an bour or 
, and then disappearing lor about that time ; the euircnt was 
. . Antly changing during the whole evening. TV'e had a very bril- 
liut displAy of the Aurora. 
The AaroTS Borealis teems to be (composed of a vast mam of elec- 
r, resembling in every lespect liiat generated by the electro- 
galvftuic battery ; the current) from it change, coming on the wires, 
wd then disappearing — as the mass of the Aurora rolls from the ho- 
riion to the aenidi — someiioies so faintly as to be scarcely percepti- 
ble, and then so strongly as to emit one continual blaze of &re — ^t 
very different from what we commonly Icrm atmospheric electricity, 
and which we cannot relieve ourselves from, as in the latter case, by 
placing ground wire conductors in close proximity to the line wires. 



MAGNKTI3M. 

Jo one has contribateil more to the progress of Terrestrial Ma^- 
iam during the last few years than Col. Sabine, formerly Presi- 
■t of the British Association. Heretofore we owed theories on this 
A mocb more to the baldness of ignorance than to the just conii- 
« of knowledge ; but from the commencement of the systematic 
rvuions which Col. Sabine has been so acdve in promoting, this 
jne and Dselesa theoriiiag ceased, — to be aneeeeded ere long by 
Ae sound speculative researches of those who may be capable of grap- 
ptiag with the real difficulties of the subject, when the true laws of 
the phenomena shall have been determined. These laws are coming 
^^fartfi with beautiful precision from the reductions which Col. Sabine 
^^Bnow otaking of the numerous observations taken at the different 
^^^■Wlia stations. In bis address betbre the Association, in 18S3, he 
^^Hpd Ibal the secular change of the magnetic forces was confirmed 
^^fftUCM recent observations ; and also that periodical variations de- 
pending on the solar day and on tho time of the year, had been dis- 
tinctly made out, indicating the sun as the cause of these variations. 
During the past year the results of the reductions of the observations 
made at Toronto have brought out with equal perspicuity, a varia- 
^^ig* in the direction of the magnetic needle, goin^ through all its 
^^Kangea exactly in each lunar day. These results with reference to 
^^^^SOA, prove the immediate and direct eiierciso of a magnetic influ- 
^^^Ee emanating from that luminary'; and also the same conclusion 
^VWi regtird to the influence of the moon. It would seem, thereforei 
thai some of the curious phenomena of magnetism which have hitherto 
been regarded as strictly terrestrial, are really duo to «olar and lunar, 
as much as to terrestrial magnetiaro. It is beautiful to trace with such 
precimon these delicate influences of bodies so distant, producing phe- 
nomcna scarcely less striking ailher to the imagination or to the philo- 
sophic mind, than more obvious phenomena which originate ii ~' 
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great luminary of our syalem. — Hopl-tns' Address, BrU'uJi AitfXiatkm, 
18S3. 

At a subsequent meeting of the -Vasociation, Prof, Phillips remarked 
tilat in lerreatrial magnetism, msgnetic and diamognelic! eflei^ts im a 
•uipendcd needle ought probatiry to be looked for as a simple couM* 
quenae of the superpositioa of the «rata, and their pressure on one 
another. Looking at ithat had been done with uiagtietiaoii and con- 
uderingwhat had been stated by Colonel Sabine, that the tnooD at 
well as the sun had effects on magnetism, he must say that he thought 
the day would come when we should be able, by magnetism, to arnra 
K the nature of those substances beneath tho thin crust of the earttT* 
mrface, and that ovor the red sandstone of England we should be 
kbie to see into the condition of coal measures, without actuallj mak- 
ing a perforation. 



The following account of the method pursued and the results oh- 
t^uned by Prof. Faraday in the investigation of a subject which hai 
taken such strange occupation of the public mind, both in America 
aad Europe, was eiammunicated by the author to the London Athe- 

" I have been," says the Professor, " greatly startled by the revela- 
tion which this purely pbysical subject has made of the eondi^Q of 
the public mind. No doubt, there are many persons who have bmied 
a right judgment or used a CButious reserve — for I know sevenl 
weh, and public communications have shown it to bo bo; but thnr 
number is almost as nothing to the great body who have believed and 
borne testimony, as I think, in the cause of error. I do not here refer 
to the distinction of those who agree with me and those who diSbr. 
By the great body, I mean such as reject all consideration of the equal- 
ity of cause and effect — who refer tho results to electricity and map 
netism, yet know nothing of the laws of these forces — or to BttnC' 
tion, yet show no phenomena of pure attractive power — or to tlie 
rotatiiin of the earth, as if the earth revolved round the leg of ■ 
table — or to some unrecognised physical force, without inquiiiiig 
whether the known forces are not suflicient^ — ^or who even refer them 
to diabolical or supernatural agency, rather than suspend their jads- 
ment, or acknowledge to themselves that they are not learned enon^ 
in these matters to decide on the nature of the action. I Uunk ue 
fl^stem of education that couhl leave the mental condition of the pub- 
he body in the state in which Ibis subject has found, it must bare been 
greatly deficient in some very important principle." 

" The object which I hod in view in this inquiry was not to satiaff 
myself, for my conclusion hod been formed already on the evidence of 
those who hod turned tables — but that I might bo enabled to gire a 
atroOK opinion, founded on Gicis, to the mimy who applied to me far 
it Yet, the proof which I sought for, and tbe method followed in the 
I inquiry, were precisely of the same nature as those which I shotitd 
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idc^t ia any otlier phyaical inyeatigattoD. The parlies with nham I 
hwe worked were very honorable, very clear in their inteniionB, sno- 
coafol table-movers, very desirous of succeeding in establishing the 
eiktence of a peculiar power, thoroughly candid, and very effectual. 
It II with me a, clear point that the table moves when the parties, 
AoDgh they strongly nish it, do not intend, and do not believe that 
6ay move it by ordinary mechanical power. They say, the table 
diBwi their hands ; that it moves first, and they have to follow it, — ' 
dut tometimea it even moves Irom under their hands. With some the 
tttHe wDl move either to tbe right or left according as they wish or 
will it, — with others the direction of the first motion is uncertain ; — 
faot all Bmree tiiat the table moves tbe hands, and not the hands the 
lafala. Though I believe the parties do not intend lo move the table, 
hut obtain the result by a qvasi involuntary action,-^ still 1 bad no 
doabt of the iniluence of expectation upon their minds, and through 
that npou the success or failure of their efforts. The first point, 
therefore, was, to remove all objections due to expectation, living 
rdatioa to the substances which I might desire to use : — so, plates of 
Ihe most different bodies, electrically speaking, — namely, sand-paper, 
miUboard, glue, glass, moist clay, tinfoil, cardboard, gutta percba, vul- 
canized rubber, wood, &c., — were made into a bundle and placed on 
a bible nnder the hands of a turner. Tbe table ttimed. Other bun- 
dle* of other plates wei« submitted to difierent persona at other times, 
aad tlie tables turned. Henceforth, therefore, these substances may 
ba naed in the construction of apparatus. Neither during their use 
nor at other times could the slightest trace of electrical or magneCio 
eSects be obtained. At the same trials it was readily ascertained that 
one person could produce the effect; and that the motion was not 
necessarily circular, but might be in a straight line. So form of ex- 
periment or mode of observation that I could devise, gave me the 
slighteeC indication of any peculiar natural force. No attractions, or 
imnlaions, or sigus of tangential power, appeared, — nor anytlung 
iMoh oonld be referred to other than the mere mechanical pressure 
ftmted inadvertently by the turner. I therefore proceeded to ana- 
Ina tbu pressure, or that part of it exerted in a horizontal direction ; 
ajina ao, in the first iastance, unawares to the party. A soft cement, 
——.iiw,^ nf ™..^ and turpentine, or wax and pomatum, was pre- 
five pieces of smooth, elipperj- cardboard were at- 
thc other, by little pellets of the cement, and the 
of these to a piece of sand-paper resting on the table ; the edges 
at these sheets overlapped slightly, and on the under surface a pencil 
line was drawn over the laps so as to indicate position. The upper 
eird-board was larger than the rest, so as to cover the whole from 
>^^ Tben, the table turner placed the hands upon the upper card, 
Mid we waited for the result. Now, the cement was strong enough to 
offer comdderablo resistance to mechanical motion, and also to retain 
flw cards in any new position which they might acquire — and yet 
wekk enongh to ^ve way slowly to a continued force- When at last 
the taUes, cards, and hands all moved to the left to^\:\t:»,MA vi^ 
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trae reauit was obtAincd, I took up the pack. On examination, it wat 
easr to ace by the ()ispla<.-cnient oi' (he parts of the line, that tbc hand 
hail moved mrther than the table, and that the latter had Ingeed ho- 
lund — that the hand, in fact, had pushcU the upper card to the lefi, 
and that the under cards aud the table had followed and been dnuged 
by iL In other similar cases irhen the table had not moved, sUU Ih« 
upper card nas found to have moved, ehoivinc that (he hand had ear- 
ned it in the expected direction. It was evident, therefore, that tlM 
table had not drawn the hand and person round, nor had it moTcd 
umaltaneously with the hand. The hand had left all things under it 
behind, and the table evidently tended continually to keep the hand 
back. 

The next step was to arrange an index, which should show whether 
the table moved first, or the hand moved belbre the table, or both 
moved or remained at rest together. At first this was done by ]4a> 
ing an upright pin fised on a leaden foot upon tho table, and nmns 
that as the fulcrum of a light lever. Tlie latter was made of a flip 3 
foolscap paper, and the short arm, about quarter of an inch in len^b, 
waa attached to a pin proceeding from the edge of a slipping card 
placed on the table, and prepared to receive the hands of the table- 
turner. The other arm of 11^ inches long served for the index of 
motioa. A coin hud on the table marked the normal position of the 
card and index. At first the slipping card was attached to the table 
by the soft cunent, and the index was either screened from the turner, 
or the latter looked away: then, before the table moved, the index 
showed that the hand was giving a resultant pressure in the expected 
direction. The eSect was never carried far enongh to move the 
table, for the motion of the index corrected the judgment of the ei- 

Erimenter, who become aware that, inadvertently, a Eide fbrce had 
en exerted. Tlie card waa now set free from the tnble, t. e, the 
cement was removed. Thia, of course, could not interfere with onj 
of the results expected by the Inble-tumcr,^ — for both the bnndle of 
plates spoken of and single cards had been freely moved on the tables 
before ; but now that the index was there witnessing to the eye, and 
through it to the mind of the table-turner, not the shahtest tendency 
to motion either of the cardorof the table occurred. Indeed, whether 
the card was left fVee or attached to the table, all motion or tendency 
ta motion was gone. In one particular case there was relative moiND 
between the table and the hands : I believe that the hands moTed in 
one direction ; the table-turner was persuaded that the table moved 
from under the hand in the other direction: — a guage, standing upon 
the floor, and pointing to the tiihle, was therefore set up on that and 
■mne future occasions, — and then, neither motion of the hand nor of 
the table occurred. 

A more perfect lever apparalus was then constructed in the follow- 
ing manner: — Two thin boards, 9 J inches by 7 inches, were pro»i- 
ded; a Iward, 9 by 5 iuchea, was glued to the middle of the underside 
of one of these, fto be called the table-boBrd,^ so as to raise the edget 
£<M 6wa the (able ; being placed on th« tabU, near and paralloi to 




itj side. «n nprieht pin was fiied close to the further edge of the 
toird. At the middle, lo serve as the fulcrum for the indicatinE lever, 
rtien. four plus rodi, 7 inches long and i in diameter, were placed u 
roUera on different parts of this lahle-board, and the upper board 
placed on them ; the rods pennitlcd any required amount of pressure 
SB the boards, with a free motion of the upper on the lower lo the 
right and left. At the part correEponding to the pin in the lower 
board, ft piece was rut out of the upper bean], and a pin attached 
there, which, being bent downward, entered the hole in the end of tlka 
dtott arm of the index lever; this part of the lever was of cardboard ; 
[be iodicating prolongation was a straight haj-stalk 15 inches long. In 
Older to restrain the motion of the upper board on the lower, two vui- 
ctUEed rabber rings were passed round both, at the parts not resting on 
the tftble ; these, while they tied the boards together, acted also aa 
Jprings, — and while they allowed the first feeblest tendency to nto- 
tmn to be eeeu by the index, exerted, before the upper board had 
moved a quarter of an inch, sufficient power in pulBng the upper 
boatd back from either side, to resist a strong lateral action of the 
band. AU beiog thua arranged, except that the lever was away — 
the two boards wi-re tied together with string, running parallel to the 
Tolcanieed rubber springs, so ns to be immovable in relation to each 
other. They wore tncn placed on the table, and a table-turner sat 
down to them; — the table very shortly moved in due order, showing 
that the apparatus oSarcd no impediment to tho action. A like ap- 
paratus with metal rollers produced the same result under the hands 
of another person. The mdex was now put into its place, and the 
string loosened, so that the springs should come into play. It was 
toon seen, with the party That could will the motion in either direc- 
tion, (from whom the index was purposely hidden) that the hands 
were graduaUy creeping up in the direction before agreed upon, 
though the party certainly thought they were pressing downward only. 
When shown that it was so, they were truly surprised ; but when they 
lifted up their hands and immediately saw the index retnrn to its nor- 
mal position, they were convinced. When they looked at the index 
and could see for themselves whether they were pressing truly down- 
ward, or obliquely so as to produce a resultant in a right or left banded 
direction, then so'ch an effe<'l never look place. Several tried for a 
long while together, and with the best wiu in the world; but no mo-' 
tion, right or left, of the table, or hand, or anything else, occurred. 
The result was, that when the parties saw the index, it remfuned very 
steady; when it vras hidden from them, or they looked away from it, 
it wavered about, though they believed that they always pressed 



directlr downward; and, when the table d 



2, ther 



itill 



table should move, which, however, was exercised r|uil« unwittingly 
by the party operalinn. This resultant it is which, in the course of 
the waiting time, while the fingers and hands become stiff, numb, and 
insensible by continued pressure, grows to an amount sufficient lo 
more the table or the substances pressed upon. But thQ most, valoabU 
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effect of thia test apparatu* (which wtis axeman) mode more peribct 
and independent of the table) is the corret-tive power it possowes over 
the mind ol' the table-tarner. As soon as tha index is pinced bettira 
the most earnest, and tbey perceiTe — as in my pre»eQce thejr bav* 
■l^rays done — that it Iclla truly nbether they are pressing downward 
only or obliquely, then all effects of table-turning ceaae, even thon|^ 
the panics persevere, earnestly desiring motion, till they becoraa 
iteary and worn out. No prompting or cheeking of the hand i* 
needed — lUe power ia gone; and thit only because ifacpartie* are 
made conscious of what they are really doing mechanically, and m are 
UBable unwittingly to deceive tliemselvee. I know that some may aay 
that it is the cardboard next the Gngera which moves first, and that U 
both draes the table and also the table-turner with i(. All I haie 10 
reply is, Uiat ihe cardboard may in practice be reduced to a thin sheet 
of paper weighing; only a few grains, or to a piece of goldbBatu/ 
ikin, or even to the end of thelevcr, and (in principle) lo the veij 
cuticle of the fingers itself. Then the results thai follow are too at 
■urd lo be admitted ; the table becomes an incumbrance, and the per- 
ton holding out the fingers in the air, either naked or tipped wilk 
goldbeaters^ skin or cardboard, ought to be drawn about tha rooai, 
&C.J but 1 refrwn from considering imaginary yet consequent rsanlla, 
which have nothing philosophical or reasonable in them. 

Another form ol index was applied thus : A circular bole wa* cat 
in the middle of the upper board, and a piece of cartridge paper paH- 
ed undurit on the lower «ur&co of the board; a UiJii iillcu of cork wat 
fixed OD the upper surface of the lower board corresponding to tb« 
cartridge paper ; the interval between them might be a (|uarl«r of an 
inch or less. A needle was fixed into the end of one of the index 
hay-«lalka, and when all was in place the needle point was paswd 
through the cartridge paper and pressed slightly into the cork beneath, 
■o as to Bland upright ; then any motion of the hand, or hand-hoanl, 
vai instantly reiidered evident by the defiection of the perpendicular 
hay-stalk to the right or left 

I think (he apparatus I have described may be usefiil to many who 
really wish to Icnow the truth of nature, and would prefer that trUh 
to a mistaken conclusion ; desired, perhaps, only because it seemi ta 
be new or strange. Persons do not know how dilScult it is ta praa 
directly downward, or in any given direction against a fixed obitacle; 
or even Ui know only whether they are doing to or not ; unless tliej 
have some indicator, which, by visible motion or otherwise, riiall in* 
struct them ; and this is more especially the case when the musclea of 
th« finger and hand have been cramped and rendered either tingling, 
or insensible, or cold by long continued pressure. If a Gn^ M 
pressed constantly in the corner of a window frame, Ibr ten ii'in'ilff 
or more, and then, continuing the pressure, the mind be directet) to 
jndge whether the force at any given moment is all horizontal, or all 
downward, or how much is in one direction and bow much in the oth- 
er, it will find great liiUieulty in deciding ; and will at last become li- 
tQguiier uncertain : at least such is my case. I know that an" 
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s with others; for I have had two boards arranged, sepap- 

rt bv roUoTs but by plugs of vulcanized rubber, and with the 

ttttival index : nben a pcri!oa nitb his bands on the. apper board is 

ROnested la preaa only downward, and \he index is hidden from his 

■Mt, it mores to ibe right, to the left, to him and from bim, and io 

d horieonul directions ; so utterly unable is he Mrietty to ful5l his in- 

iMtion wichoat a risible and correeting indicator. Now, such is the 

mt of the inatrumenc with the honzontal index and rollers : the mind 

ind the inroluntary or qaati inroluntary molion is 

ebscked in the coniraencenient, and therefore nerer rises up to the 

) needful to move (he table, or even pormauently the index tt- 

Tbe subjectof the table movement has been also brought before the 
French Academy, in a paper by M. Seguin, onu of the members. 
The subject, as miiihl be supposed, (bund no favor with Arago, who, 
ifter the reading of this I'ommunlcation, intimated, in brief but some- 
what TBgue li^nns, that his belief was, that the movement of the 
tablea is caused by muscular action. And he proceeded to say : 
" What is most extraordinary and most difficult to exphiin in the phe- 
ttomenon is the circumstance, that with impulsions, so to speak, in- 
fa ately small, imprinted on the table with the lingers, we in time can 
tnunicstti to it actire moremenis, (i/cs mouvrme/a coiaiderahlet.") 
Ii bowever, he alleged, is no novelty, as " Mr. Elliot, a watchmak- 
• in the ' PhiWiplcal Transactions' of some yeara ago, that 
k clocks having been bung to a wall, a foot apart, one of which was 
' — , tite other starfding, the latter after a while began going loo, 
~-it in motion by the iinperceplibie vibrations transmitted from 
tr through the solid body between them ^ and it even condn- 
i going after ibo first one was slopped." 
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ne fUlowing letler on the subject of magnetization, Sea., wm ad- 
"" tA to the illustrious savant. Ampere, by M. Chevreuil, a member 
a French Academy, and was first published in the Revue da 
w Monda, in tlie year 1833. It was in 1812 that several persons 
I that a pendulum formed of a heavy body and a nexible 
g would oscillate when held by the hand over certain substances, 
»igb the arm should remain stationary, and they urged M. Cher- 



e the< 



.per 



pThe pendulum fused (aaya M. Cherreuil) was an iron ring sus- 
ided by a flaxen thrcail ; it had been arranged by a persou who 
B *ery anxious that I should verify for myself the phenomenon 
feh appeared when it* was placed over water, a block of metal, or tt 
lag bemg — a phenomenon which 1 saw appear in his hands. It 
■ not, 1 contess, without surprise that 1 saw it reproduced when, 

^»ini; taken hold with my right hand of the pendulum's string, I 

pUo^ it above the meruury reservoir of my air-pump, an anvil, sev- 
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Karal anitnals, &c. I concluded from my experimenti Ihat, aa I wu 
infoTTDed there were ooiy a certaio number of bodies apt U> detennine 
the oscIlktioDS of tliu pendulum, it migiliC be that, in int^rpoEing other 
Dodiei between the former and the pendulum, the oacilkliona would 
"Notwithstandingniypri'sumpCion.mj'aatoniBliracnt was great when, 
after having taken with my left hand a plate of glass or a cake of re*- 
in, &c., and having placed these bodies betwei;u the mercuiy and the 
ndntum whiuh oscillated over it, 1 saw the oscillations diminiih In 
leth and then wholly cease. They recommenced when the inter- 
mediate body was taken away, and again ceased upon its re-interpo- 
ution. This succesaon of phenomena was repeated a great many 
timej, with a really remarkable conslanL'y, whether the intcnnediate 
body was held by me or by any other person. 

" The more extraonlinary these eflccis seemed to me, the more 
necessary libit the importance of veriiving that Uiey were foreign to all 
muscular motion of the ann, as I had been informed diey were, in the 
most [wsitive manner. This induced me to lean my rij^hl orm, which 
held the pendulum, upon a wooden support, which at intervals I grad- 
ually advanced from my shoulder to my hand, and brought back Stom 
my hand to my shoulder. 1 soon noticed diatin the lirst circumstance 
tbe motion of the pendulum decreased iu proportion as the sapport 
was placed near the hand, and that it ceased when the (ingera which 
beld the thread were themselves supported, whereas in the second 
case the contrary effect took place. 

" This induced me to think that it was very probable iJiat a miucn- 
lar motion which took place unknown to me determined the phenom- 
euaj and I was the more inclined to take this opinion into connden- 
I had a souvenir, vague in truth, of having been 

lum which I 

" I made the experiments spoken of above over again, my arm be- 
ing entirely free, and I convinced myself thai the souvenir just spoken 
of waa not an illunon of my mind, for I felt very dbtinctly that, 
while my eyes followed the oscillations of the pendulum, there wb« in 
me a dtsposilion or tendency lo the motion, which, involuntary as it 
•eemed to be, was tbc better satisfied as the pendulum described latv- 
erarca; consequently, I thought that if 1 had repeated the experi- 
ments, first taking care to blindfold my eyes, the results would be 
very ditferent from those observed. It happened so exactly. While 
the pendulum oscillated above the mercury, a blindfold was placed 
over my eyes ; the motion soon diminished ; but, although the oscilla- 
tions were feeble, they were not scLsibly dinunished by the inten>o- 
■tioQ of the bodies, which seemed to have arrested them in my fint 
experiments. 

" Lastly, from the moment the pendulum was nt repose, I still held 
it for a quarter of an hour over the mercury without its moving. Dur- 
ing this interval, and totally unknown (o me, the plate of gloss and 
cake of resin had been interposed and withdrawn several limes by pi)i~ 
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"TTiiiisthe interpretatioo I mve to tbese phenomena: When I 
btid the pendulum in my hand, a muscular motion of ray aroi, al- 
ikragh iDsensible to me, moved the pendulum from its repose, and 
•ban oDce the oscillations hod commenced thej' were soon augmented 
bf Ihe influence exercised b; the sight, so as to put me in that pardc- 
vfiwne of disposition or tendency uj the motion. Now, it must be 
Mknowtedfed iW the muscuiar motion, even when it is increased bj 
ihii same disposition, is ncverthulpss weak enough to stop, I will not 
siF under the empire of the will, bat when it bos simply the thought 
<i! trving to see whether this or Chat will stop it. 

" ^, then, there is an intimate connexion between the execuIJon 
of certain motions and the act of the mind relative to thera, although 
lUl nwDtsI act is not the will which commands the muscular organs. 
!■ Ilii* re^n], it seems to me that the phenomena I have described is 

' "'ng in eonneiion ;with psychologj-, and even the history of 

; they prove how easy it is to take illusions for realities, 
ir we turn our attention towards a phenomenon whei^in oar 
Indiee play a part, especially in circumstances which have not been 
MScieiitly analyzed. 

"In truth, if I had contented myself with making the peadalam 
(MriUate above certain bodies, and with the experiments where these 
owillations were arrested when glass, reHn, &c., were interposed be- 
tween the pendnlum and the body which seemed to determine its mo- 
tion, then certainly I would have had no reason not to believe in the 
divining rod, or any other thing of the same sort. Now. it may be 
easily conceived how honest and educated men are sometimes led to 
recur to very chimerical ideas to explain phenomena which are not in 
reality removed from the physical world we know. 

" Canseiiaently, I conceive without difficulty that an honest man, 
wboM whole attention is fixed upon the motion a rod which he holds 
in hi* bands may lake from a cause unknown to him, may receive 
lT«n any the least circumstance the tendency to motion necessary to 
saperinduce the appearance of the expected phenomenon. For ei- 
amjde, if that man seeks a spring, and he has not his eyes blindfolded, 
the sight of a ercen plat of grass over which he is walking may, un- 
known to himself, determine m him the muscular motion capable of 
diMrrangiDg the rod by the established association between me idea 
rf BCtivo vegetation and that of water. 

" The preceding facts, and the interpretation above given of them, 
bim led me to connect them with others which we may daily observe. 
Tram thtt connexiaD the analysis of them becomes both more simple 
■Bd more precise than it was, at the same that time they form an emem- 
Urcf fiKis, whose general interpretadon is susceptible of a great exten- 
doa. But, betbro going further, let us distinctly remember that my 
0bMr*UlCuis present two leading circumstances : 

•* First To think that a pendulum held in hand may move, 
aod that it movea without our having the consciousness that the mus> 
•dftr organ gives it the least impulsion. Thi' u ikeJirH fact. 

"Secondly. To see this pendultun ^ 
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become longer from Uie infiuenf^e of the sight upon the miucnlir o^ 
ma ; and this, too, without our having the consciouaneu of it Tkit 
U the sKondfacl. 

" The tendency to modon, determined in us bv the ngfat of a bed; 
la motion, ia foand in aeteral caaea. For example: 

*■ 1. When the attention is vholly lixed npon a bird flyioe:, a itonc 
dirown, running water, the body of the apuutator ia directed more ae 
less townrdB the line of motion. 

" -2. nien a billiard player follows with his eye the ball be hM 

Ct put in motion, he places bis body in the posJdon he would see the 
I follow, aa it' it was still poasibie for him to direct it towards the 
mark whither he aought to direct it 

" When we walk upon a slippery place, everybody knows with 
what promptness we throw ouraeWes on the side opposite to that 
whitber our body ia carried in consequence of loaing ita equilibrium; 
but a circumstance leaa generally known is, thdt a tendency to tlie 
motion appears even when it ia impossible for us to move in tho sense 
of this tendency. For example, in a carriage the fear of being npset 
makes ua lean in a direction oppoaito to that which menaces us, and 
from it result elTorta which are so much the grealer as the fright and 
irritability arc greater. I believe that, in ordinary &IIa, the MUdk i< 
lees punful than the cRbrt made to prevent the fall. It ia in tail 
sense that I understand the juatnesa of the proverb -. Jl y a an Ditu 
pour Us tn/am et pour let u'ragnea .' 

" The tendency to motion in a determined sense, resulting froto ihe 
attention given to a certain object, seems to mc the prime cause ot 
several phenomeoa generally ascribed to imitation. Thua when we 
have seen or bare heard a person gape, the niusuular motion of gap- 
ing generally takes place in ua in (.'onsequence. I may make the 
same remark about the communication of laughter, and, besides, this 
example presents more than any other analogous one, a circumatanca 
which seems to mo to support the explanation I have given of these 
phenomena. For laughter, feeble at first, may, if kept up, become 
accelerated (pardon the word) as we saw the oscillations of the pen- 
dulum held in the hand augment in amplitude, influenced by the 
nght ; and laughter, in being accelerated, may go to convulsions. 

" I do not doubt but that the sight of certain actions proper, m act 
forcibly upon our frail machine, that the relation of these same ac- 
tions animates with the voice or gesture; or, further, the knowledge 
communicated of them by merely reading about Ihem does not induce 
some individuals to do theac very same actions, in consequence of a 
tendency to motion, which ihua mechanically determinea them to an 
act of which tbey never would have thought, had not some circnmr 
stance, extraneous to their will, presented it, and to which they would 
never have been led, but by that which we call instinct in animals. 

" In here tenninaUng the exposition of facta which seem connected 
with my observations, f think I should make a remark which is cci>- 
tunly contained in the foregoing pan^raphs, but which may escape 
some reader: it is, that this tendency to motion, to which I attribnl« 
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tionB, takes place onl^ 

:dy tliat which magae- 

" The existeni-'e of this state is perfectly demoiutmted by my ex- 
periments. So long as I brlieved the motion of the pendulum 
>hieb I held ia my hand pogsible, it took place; bat, after having dis- 
covered the cause of it, it was impossible for me to reproduce it. It 
is because we are not always ia the same state, that we do not con- 
itantlv rc(?eivo the same impression from the same thing. 

"■Thus the gaping of another does not aliraya make us gape; laughter 
is not always coram unicated from the laugher to his Deighbor, &c. lie 
great orator who wishes to make the crowd share his passion does not 
reach at one leap his object ; he commeQcea by disposing his audience 
to it, and it is only aSier he has mnde himself master of them, that he 
gives his last ai^unent, his lost trait The great poet, the great writer 
constantly refort to the same artifice ; they first preimre Uieir reader 
for their fin^ impression. 

■■ Nothing is more curious in the study of the causes which determine 
man's actions, than the knowledge of the meant! employed by the shop- 
keeper to attract and fix the buyer's attention upon the quolitiesof the ar- 
ticle he would have him take ; or the knowledge of the means employed 
by the ■ necromancer ' to have one rather than another card drami 
from a pack, or to divert the spectator's attention upon one thing so 
as to withdraw it from another, a Cversion without which the ' neuro- 
mancer' would cause no surprise, which is the great object of his art 
It results from these considcrBtions that the most different professions 
employ quite analogous although excessively varied means to nttaHt 
the same end, that of first fixing man's attention so as aflernarda to 
produce on him a determined enect. 

" 1 think my obdcrvations are connected with the history of the 
Acuities of animals ; that some of their acts attributed to instinct are 
really of the class just spoken of. This seems to me especially true of 
gregarious animals; ana it seems to me that it ivould be very interest- 
ing to study in this regard the influence of their leaders tipon the 
■ubordioate membera. 

** Do not the instances above mendoned throw some light upon the 
of the fascination one animal exerts over another-" 
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OK THE NATtmB OP HEAT. 



_,. the past few years some new views respecting the natura 

of heat have been brought forward. They are highly interesting theo- 
retically, and important in their practical application, inasmuch as they 
modify in a considerable degree the theory of the steam-engine, the 
air-engine, or any other in which the motive power is derived imme- 
diately from heat. 

A theory which proposes to explain the thermal agency by which 
motive power is produced, and to determine the numerical relations 
between the quantitj' of heat and the quantity of mechanical effect 
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produced by it, nwy be tertned & dijrutmkal tJirory of heal. Carnot 
WM ibe lirsl to give lo such a theory a mathematical form. His thearf 
restecl on propositions which were repinled as Bxinmalic. The fint 
embodied the conception of a perl'ect tiiermo-dvnamic engine, and hi 
been equally adopted by the advocates oC tbe new theory dI' hn 
Again, suppose a given quantity of heat W enter a body by any pio- 
ceu, and thereby to change its lemperalure and general phyiical state ; 
and llien, by a iccond process, suppose the bodv to be restored exactlj 
to ita primitive temperature and condition, — Carnot's second Itind*- 
mental propoiition asserts that the quantitj' of heat which paMca odE 
of the body into eurroumiing space, or into other bodies, in the form 
of heat, during tlie second operation, is precisely the same as that 
which paa»d into tbe body during the Arst operation. Thi« view 
does not recognize tbe paMibiliCy of heat being lost by converrim 
into something else, — and in this particular it is at variance with dm 
new tbeOTT, which asserts that heal may be lost by convernon into 
mechanical effect. To elucidate this distinction, suppose a quantityaf 
water to be poured into an empty vessel. It might then be asseKed 
that, in emptying the vessel again, we must pour out just as much 
water as we had previously poured in. This would bo equivalent to 
Carnot's proposition with rcnpect lo heat. But suppose a part of th« 
WBt«r while in the vessel lo be converted into vapor; then it wonld 
not be true that in emptying the vessel the same quantity of water, in 
tbe form of water, must pass out ofAe vested as had bafore passed in- 
to it, since a portion would have passed out in the tbmi of vapor. TK* 
is analogous to the assertion of the new theory with regard to beat, — 
ifbiuh may be lost, according to that theory, by conversion into me- 
chanical effect, in a manner analogous to that in which water may ba 
said lo be lost by conversion into vapor. But the new theory not 
only osserls generally tbe convertibility of heat into mechanical 
edect. Bud the converse, — but also more definitely, that whatever be I 
tbe mode of converting the one into tbe other — and whether heat ba 
employed to produce mechanical effect, or mechanical Ibrce be tm- 
ployed to produce heat, — tbe same quautily of the one is alwayi tfas 
equivalent of tbe same quantity of the other. This proposition can 
only be esbblisbed by oxperimenL Kumtbrd, whowasoue of the 6rst 
to adopt the fundamental notion of this theory as regards the nature of 
heat, made a rough attempt to determine tbe relation between the 
force producing friction and the heat generated by it; but it was re- 
served for Mr. Joule lo lay the true IbuodatJon of this theory by a 
series of experimenta which. In the philosophical discernment with 
which ihey were conceived, and the ingenuity with which they wer» 
sxecuted, have not often, perhaps, been surpassed. In whatever inj 
be employed mechanical force to produce beat, he found, approxj* 
mately. the sune (quantity of heat produced by tbe some amount of 
ftrce ; the force being estimated in foot-pounds according to the ntuai 
node in practical tnechanics, — i. e., by the motive power employed in 
i ninng a weight of 1 lb. through the space of 1 foot. The conclurion 
[ jdqpted by Mr. Joule ia, that 1° Fahr. isequivaleatto 772 foot-pounds. 
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Tbese reeulD are unquesdooably among the most ci 
HbDg of those which experimeDlal research hs9 recently brought 
baCHe vs. When Gret announced, aome ten or twelve years ago, they 
did not attract the attcntioa which tbiiy deserved ; but more recent]/ 
IkeiT importance has been fully recognized bj' all those who cultirate 
As department of science to which they belong. Of this Mr. Joule 
iMtiTed last year one of the moat gratifying proofs, in the award 
■■de to him by the Council of the Royal Society of one of the medals 
phcerl anpiially at their diniosal. 

That llieory is in perfect harmony with the opinions now very gen- 
taUj entertained respecting radiant heal. Formerly light and heat 
were negarded as consisdng of material particles continually radiating 
fiom iuminoui) and heated bodies respectively ; but it may now be 
conndered as established beyond controversy that light ia propagated 
ihraagh space by the vibrationa of an exceedingly refined ethereal 
medium, in a manner exactly analogous to that in which sound is 
propagated by the vibration of the air, — audit is now supposed that 
ndiant heat is propagated in n similar manner. Thia theory of radi- 
ant heat, in accordance with the dynamical theory of which 1 have 
been speaking, involves llie hypothesis that the particles of a heated 
body, or a particular set of them, are maintainea in a state of vibra- 
tion, umilai to that in which a sonorous body ia icnown to be, and in 
wiiicb & luminoua body is believed to be. At the same time, there are 
remarkable differences between li«lit and heat. We know that light 
is propagated with enormous velocity, whether in free space or through 
tnnspafent media ; sound also ia propagated with great rapidity, and 
more r&pidly through most media tban through air. Heat, on the 
contrary, whatever may be the velocity with which it may radiate 
through free space, ia usually transmitted with extreme slowness 
Ihrongh tarrestnal media. There appears to be nothing in light analo- 

Sns to the slow comiuction of heaL Again, the vibrations which ren- 
r > body sonorous have no tendency to expand its dimensions, nor 
is there reason to suppose that luminous vibradona hare any such ten- 
dency on luminous bodies : whereas, with the exception of particular 
cases, heat docs produce expansion. It is principally from this prop- 
erty of heat tbat it becomes avulable for the production of motive 
power, as, for instance, in the expansion of steam. These pbenomena 
of the slow conduction of heat and the expansion of heated bodies, are 
proofs of diOerences between light and heat not less curious than the 
analogies above indicated. They must, of course, be accounted for by 
any perfect theory of heat Mr. Bankinc has written an ingenious 
nqter on a molecular theory of heat; but before any such theory can 
M pioiiounced upon, it will be necessary, I conceive, to see its bear- 
inc on other molecular phenomena, with which those of heat are in 
^probability intimately connected. Frof. W. Thomson has ah« 

S'ven a clear and compendious mathematical exposition of the new 
,'namical theory of heat, founded on Mr. Joule's principle of the 
exact e<]uivalence of heat and mechanical effect. This is not, lika 
Ur- Bankine's, a molecular theory-, but one which must benceforlli 
m/take the place ofCarnot'e theory. 
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Some intcreating speculatioDs su^^ested by the new tlieorr of heat 
have been recenlly brought out by Prof. W. Thoniaon. Tliu he&t of 
a hMvealy body placed under the same conilitiona aa the sun, muM, 
it hu been said, be ultimately exhausted by ita rapid emimuon. TUa 
assertion aasumes the matter coraposing the sun to have certain prop- 
erties like those of terrestrial matter with respect to the peneratitM 
and emission of heat; but Prof. Tbomson'a argument nlacea the rab- 
ject on betier grounds, admitting, alwai-s, the truth of ilie new theo^ 
of heat That theory asserts, in the sense which I have already 
Kated, the exact equivalence of heat and motive power ; and that s 
body, in sending forth boat, must lose a portion of that internal motian 
of its constituent particles on which its thermal state depends. NaW 
ve know that no mutual action of the«e constituent particles can oaa.- 
tinue to generate motion which might compensate for ths iam of 
motion thus sustnincd. This is a simple deduirtiou from dynantcal 
laws and principles, independent of any property of terrestrial matter 
which may poesibly distinguish it from that of the sun. Hence, then, 
it is on these dynamical principles that we may rest the assertion d>at 
the BUD cannot continue ibr an indeiinite time to emit the same i^nan- 
tity of heat as at present, unless his thermal energy be renovated fnm 
Borne extraneous source. The same conclusion may be applied to all 
Other bodicB in the universe which, like our sun, may be centenof 
intense heat; and, hence, recognizing no adequate external Bupplice 
of beat to renovate these existing centers of heat. Prof. IWiMOii 
concludes that the disper«on of heat, and consequently of phyaieal 
energy, from the sun and stars into surrounding spare without aof 
recogniaible moans of recontentration, is the existing order of nature. 
In such case the heat of the sun must ultimately be diminished, and 
the phvsical condition of the earth therelbre altered, in a degree 
altwether inconsistent with the theory of non-progression. 

tar. Kankinc, however, haf ingeniously suggested an hypotheai . 
accotdine to which the reconcentration of heat is conceivable. Aa- 
■aming the physical universe to be of finite extent and surrounded by 
an absolute vaeuum, radiant heat (supnosino; it to be propagated is 
the same way as light) would be incapaole ol passing into the nocuun, 
and would be redacted back to foci corresponding to the points fVom 
which it emanated. Areconceotrationof heat would thus bo eflected; 
and any of the heavenly bodies which had previously lost their heat, 
might, on passing through these foci, be rekindled into bright centna 
of radiant heat. 1 have alluded more particularly to this very ingeo- 
iouB, though, perh^is, fanciful hypothesis, becatue some person* have, 
I believe, regarded this view of the subject as affording a sanctioii to 
the theory of non-prnffreasion ; but even if we should admit ita tmtk 
to the fullest «xient, it moy be deemed, 1 think, entirely inconmtsnt . 
with that uniformity and permanence of physical condition in any et ' 
the heavenly bodies which the theory just mentioned re<]uires in tm • 
own planet. The author of this hypothesis did not poieibly conteaa- 
Lpbte any such application of it; nor am laware how far he woaM 
TdvoeUe it as really applicable to the actual constitutitai of tf 
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BMerial nnivenM!, or would ree^J^l it as E'lggesting a possible aad con- 
cistable. rather ihan a probabli;, mode of couoterattuif; the conalaot 
duperHoa of heat from its exiiting ceatei-i He baa not, I tliink, 
UMiBpMil to work out the cooBequeates of the hypntheais as applied 
la /mU, — to which it must, I vooceivc, be necessarily considered 
(|fplK*blc if it be so to UeaL Iq such case the ibfl of tbc redecled 
hnt would be coincident nith those of the reflected li|;ht, proceeding 
origiBally trom tbe same luminous bodies. These foci would thus 
bMrMtm Tinble as the images of stars ; so that tbe apparent number 
B would be constantly increasing with the increasing number 



KHoe^b 



of each star produced by successive reflexions. This w 



jr be considered the actual order of o&turc. It would be easy 
n barO» oliiet consequences of the application of this hypothesis to 
Q^tt; but I would at present merelj" slate that my own convictions 
minfy coincide with tnose of Froll Thomson. 

In t£e year 1824, M. Carnot, of Paris, published a pamphlet entitled 
fiefcrMfu ittr la puissance mntrice liu feu, whicn contains ideas, 
(•tcArljr expresedj which have long been carrent, and still mainlaia 
Wtbontjr in some minils. This person advanced that in every fire 
Bw^hioa the labor eSected ts due simply to the passage of heat throueh 
tile moving power. The imponderable fluiil acted somewhat Uko the 
water which feeds an hydraulic wheel, and whose motive power de- 
pends upon the diflcrence of the level whence the water flows. As 
after having produced itd eBbcts the water may be found in the same 
quantity below as above the wheel, so, notwitlutanding the fall of tha 
lemperaiuTG occasioned by its dilTudon, the calonc was said to exist 
without loss when it came out of the fire machine. In reasoning in 
this manner about the sleam-enpne, the boiler was compared to tha 
miU-d&ni basin, and the condcuaitr represented afler a fashion by the 
lower basin. To complete the analog, the word '■ fall" was employed 
to express the passage of tbe heat trom the boiler to the condenser, 
and tbe height of this "foil" corresponded to the difleroncea of tem- 
perature- The grcat«r was this dlnerence or height of the &I1, meaa- 
ured according lo the degrees of the tbermometnc scale, tbe greater 
was the amount of beat which passed in the same time, and the more 
powerful was the machine. To submit this theory to a rigorous veri- 
flinttV". it would have been necessary exacdy lo measure the quanti- 
&■ of heat really contained in the st^am beKire and oiler it had per- 
famed its functions, and to see if in truth the e<)ua]iCy was maintained. 
Atthat datti an eJtperiment of such great pretasion could not well ba 
Bade. They contented themselves with reasoning a priori And yet, 
iCtbej had only thought of a very common phenomenon : caloric de- 
vrioped by percussion, they would have seen its weakness. The phil' 
irmr*!"'''' impossibility of the truth of this theory is escaped in a new 
dwoiy, by considering the intervention of heat from another point of 
new. In the new theory, the quantitv of heat conimunicated lo tha 
txMler, and whicb from that moment belongs to tbe machine, is not 
kept (It tofo in a state of caloric ; a portiou ioatantly disappears, and in 
itt plae« lh«7 raceivn an oquivaleni qua> ' ** "lodve pomr. Ihii 



^ 




I 



ANNOAL OF SCIENTIFIC DI8C0VEBT. 

poirer ia, in eveiy CAie, in proportion to the quantity of heat lost; 
or rather, this heat ia transformed into mechanical labor; it reappean 
eo Boon as the labor is employed, in the quantit}- of irater beaten up 
by the Btearoship'* paddles, &c., &c. According to Carnot, nhen IM 
tempcraturB foil, this " fall " \ra3 accompanied irith the production at 
& certain amount of labor. In the new theory, the dilation of bodica 
by the penetration of heat, changes the nature of a part of the bodiei, 
and the defitit which resulta therefrom is in proportion to the lemtb- 
anee to be overcome during the accomplishment of this dilation. TLa 
heat disappears, but a disposable labor is produced, and seience coo- 
quertanew idea — that a weight raised to a certain height »tha 
equisaltnt of a certmn amount of beat. 

M. V. Regnault, (the best experimenter in Fmnee,) !s fast d«nid- 
ishing Carnot's theory by irresistible facta gathered in his laborstory. 
"The heat of the boiler," said Carnot, "must be found integrally — 



I from the cylinder." But accordinjj to the most precise 

, M. Regnault found that in a very close machine, (without 

condensation) into which steam penetrated 5 atmospheres, and leA 



I 



it under ordinary pressure, the quantity of heat possessed by the 
steam on its entrance, was about 653 unities, and at its egress aboot 
637. In a machine with a condenser, the difference is stall eresier, 
the figure G37 is reduced to 619. There arolS unities lost in the fiMt, 
and 34 in the second case. In other terms, there is 1-40 or 1-30 put 
of the total heat transformed into available labor, which explains, by 
the way, clearly enough, the economical value of machines with con- 
densers. It was also pretended that the quantities of heat disengaged 
or absorbed by the same elastic fluid, were equal when the fluid paaed 
from the same initial state to a final idendcal stale, whatever might be 
the sense in which the transition was made ; in other words, it wai 
admitted that these quantities of heat dejwnded onlv on the initial and 
final conditions of temperature and pression, and that the^ were inde- 
pendent of the intermediate circumstances through which the fluid 
passed. If these were true, the same result would be obtained in these 
two cases: air is condensed to lOatmospheresina vase which is placed 
•0 chai^d in a calorimelrc, or furnace ; at a specified moment the ca- 

Saeity of the recipient is suddenly doubled, necessarily the prearion 
escends to 5 atmospheres, and this dilation produces a cold which 
may be appreciated by the thermometer. On the other hand, place 
in the same furnace two reservoirs of the same capacity, exhanst the 
air in one, in the other condense the air to ten atmospheres. The ap- 
paratus having reached a state sufficiently stationary for a delicate 
observation, communication between the two reservoirs is suddenly 
made ; the gas spreads, as before, in a double space, as the pression as 
before is reduced to 5 atmospheres. Who would not expect to witnea, 
as in the other case, a decline of temperature ? Yet no such thing 
takes place ; the column of mercury in the thermometer remains peis 
fevtly stationary t This experiment, imagined by M. Joule, acknow^ 
ledged to be exact by M. Begnault, is certainly very remarkable, ud 
eU HBtiiral philosophers will be greatly struck by it If the tnitiBl and 
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CnJil eonditwns only were considered, ijio two escperimonW wouM leem 
10 be Ute same, and the cause of the difTerence of the caloric eSecta 

Cduced in the two cases, would pa«s unperceived. But if inijuiry 
m^e of availuble labor produced, it would bo found to be consider- 
lUe in the circumstances where the temperature fell, while in the 
Mber case, it was null. When the capacity of the first vaae is doubled 
n Toltune. the side which withdraws, under^esan effort which would 
ba «a^ble of ralang a weight placed outside of the furnace, while at 
Ibe momeot the two reservoirs are placed in commuDieatioD, the e»- 
em of air can engender only currents of tur, which die in the interior 
«■ the reaervoir, without traaamitting an^thino; out^de. No experi- 
ment cotild be made to demoDstrate more clearlj- the close connection 
cusdag between beat and the result of its transformation intomechan- 
albbor. 

In a recent communication to the French Acndemy, M. Beenault 
eOBtinoea the subject. In all fire machines heretofore employed, beat 
aeti Ibrough the medium of an elastic lluid, gas or vapor, saturated or 
not nta rated. This elastic tluid is only a vehicle to which heat iscon- 
fiiied, for it lias need of a substratum wherein to fix itself, and without 
which it would instantly escape in its radiating form ) consequently it 
L' necessary to ascertain the quantity of heat the diflerent rehicles will 
rikc or l■^are in pae^ng from one to another temperature. Thisquan- 
■jty of heat, easily determmed in soiids and in liquids, may serve to 
characterize the diiferent bodies in nature, and it has been felicitously 
vaaeA tptcific heal: water is in this regard characierixed among ^ 
' other bodies in a very remarkable manner; it possesses (to use the 
ncMTed phrase), the greatest capaci^ for heat ; i.e. it can contain in 
At namit weight a greater quantity of caloric than any other known 
bodj in natnre. Consequently, if any one bad to distinguish water in 
" ' * t of other liquids, all enclosed in sealed hottles, it could be 
1 by this mngle characteristic : to raii« its temperature ten, 
n^, thirty degrees, more heat, and consequently more fuel would 
ha ivqnired than for all the others. It is in consequence of its great 
•ipacitr for heat that water is so convenient to fill beatine apparatus 
BwUcA the experimenter does not wish to make a fire. If tbe feet^ 
wmen ladies place in their pews or carriages during the winter, 
■■lU filled with alcohol or oil, or mercury, they would complain of 
Iha i^ndity with which they cool, even more than they do now. It ia 
■ho partly to the greatness of this coefScient that the sea owes its 



ji;ha» mado very great progress. The diflerence betv»een 
tbs capacities of solids and liquids for the " storing " of beat must, ac- 
COlAng to all probnhility, also exist in gases, but as these may besides 
ba treated in two different ways, as they are forced, during the change 
ef temperature, to keep the some volume or the same pressure, there 
■M two different specific beal£ to be considered in each gas, namely, 
j^MifialMM iHxbr eonMtatu prtuure, and specific heat under eon*ta<i' 
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^H volume. The first definition slooe coinndet with that admitted tot 1 
^H aoUd and liquid bodies, nnd it is alao the onij one whiuh hat lieen ] 
^f fbuud practii^le for a direct experimental determinalion. As lo the | 
■econd it seems acceaaible only to very indirect methods, of so diffiaall 

E'BCtiue that an illuatrioas natural pbilceopher, the conscientJona Dit> 
ne. died laboring at it. 

Among all the researches made to determine the specific beat of 
gases, under coastaot pre-ision, that of Delarocbe and lierard, which 
was crowned in 1823 by the Academy, is still the most complete trea- 
tise on this subject ; it is also that which the nearest uiproachea the 
results M. Rjjgnault has just obtained. BulaKKht: and Bera.nl have 
obtained to express the specific heat of simple gases, considered under 
the tame volume, nambers which differ httle each from the other. 
Besides, in augmenting bv condensation iho density of the atmoipheno 
air, tiiese two natur^ philosophers have remarked an increase of ape- 
cificheat; but they thought they remarked the latter increased leit 
rapidly than the former. Lastly, Delarocbe and Berard admitted, ao- 
cotding to theoretical considerations, founded besides upon the direct 
experiments of Gay-Lussac, that the specific heat of gases rapidly ang- 
tnont»d ffitb the temperature. Thua, at the same time that oxygen, 
hydrogen and azote had, under the same volume, the same niera&c 
heat, science had admitted as an inextricable complication of toe me- 
chanism of simple gases, that the specific heat of the same mass varied 
with the temperature and the density. In examining the new figures, 
obtained by M. Regnault, the student will find that invariability which 
aids the tDemoiy and satisfies the mind. We see that a gramme of air 
requires, say to elevate its temperature to 10 degrees, the some quan- 
tity of heat, whalcver may be the space it occupies, whatever may be 
its initial heat The physical atoms heat themselves each Ibr itself, as tf 
it were alone, and independently of the distance its neighbors may be. 
And yet, it may be said, when that air is dilated, cold is produced by 
its Ibrcine outwards the sides which confine it in a vesstd. This u an 
additions reason to regard this lost heat as a purely mechanioal phe- 
nomenon — on additional reason to endeavor to find it merely in the 
labor produced. Let us renounce, then, this fklse idea that the gases 
possess so much the more heat as they occupy a larger space. The 
experixaent of connected reservoirs demonstrates the contrary ; ilwai 
an inexact notion, founded upon a gross assioiilation of a gaseous maii 
to a sort of sponge, capable of absorbing or expressing the calonc fiudt 
according to the extension it was allowed to occupy. 




Tub following is an abstract of a paper recently read belbra the 
Franch Aeademj^, on the specific healof elasdcfiuids, by M. BegnaolL 

AAer a preliminary inlrwiuetion and allusion to Ericsson's engineSi 
he says : — For more tluin twelve years 1 luive been occupied in col- 
lectiog the data necessary li)r the soiution of the following problem: 
What Ui theoretically, the motive power which maj b« obtained £tcm s 



NATURAL PHILOSOPHY. 149 

ltiT«n quaotiiy of heat hy applying it lo the development and dilata- 
'.i>ii ii>' various elastic fluids, uoder the various condidons which are 
I'M'ticoUy realizable ? At the time ivhen I entered upoD these re- 
^rriuM. the qaestion appeared to me more simple than It doe^ at 
r'-ieDt. But, aa is usuaQy the case in sciences of observation, in pro- 
{■•jriion ie I advanced in my studies, the subject has t'ODlinuallj at- 
jaaded. Within the last few years the mechauical theory of beat haa 
ojcupied the attention of a great number of math ema tic lans. It haa 
bceo asumed that heat may be tonvertvd into mechanical action, and 
reciprocally that mechanical action may be converted into heat. Ac- 
coraiug to the old theory, the quantity of heat possessed by the elastic 
fluid at its entrence into the sleam-eDgine is tbund undiminished in 
the elastic fluid which is discharged from it, the mechanical action 
bcin^ produced solely by the passage of heattbroujjh the engine. Ac- 
coiding to the new theory, the whole of the quantity of heat does not 
lemun in the state of beat; a portion of heat disappears during the 
passage throueh the engine, and the motive power produced is in all 
cases proportional to the quanUty of heat lost. According to my ex- 
periments, the quantity of heat pcesesacd by the fluid at tts entrance 
into a high pressure steam-engine is G J3 units ; that which it retaitis 
It iu escape amounts to 637. According to the theory of nhich I am 
ipeakinK, the quantity of heat rendered available for mechanical ac- 
tton wtMU be G53 miim.i 637, or 16 units; that is to sav, only one-fbrtiath 
part of the tiuantity of heat communicated to the boiler. In a eon- 
dennng engine, the heat rendered available would be a little more 
than one-twenlielh. In air-machines, where the motive force is pro- 
doced by the expansion of the air in the machine by heat, the action 
ihould fdwaj-s be proportional to the diflerence between the quantities 
of heat pcHKssed by the air on entering and escaping from the engine; 
in other words, equal to the loss of that heat by the air in traversing 
the engine. But as, according lo Ericsson's system, the heat which 
the air possesses at the time of its escape is deposited in substances 
from which the fresh air in entering abstracts it, in order to convey it 
back again into tlie engine, it is evident that theoretically speaking, in 
theM latter enjcinus all the beat is rendered available for the mechan- 
ied action, while in the best constructed steam-engine only one tweu- 
liBtb oTit is rendered available. It must, however, be remembered 
IkU I do not here take into consideration the exterior losses, from 
:a] or industrial obstacles, which may present themselves in 
Messrs. Joule, Thomson and Ranklne in England. Messrs. 
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and Chaasius in Germany, setting out from different ptnnts of 
new, have developed mathematically Ute mechanical theory of heal. 
Ib the course of my reseai^^hes I have encountered indeed at every 



___ a which appeared to me inexplicable in accordance w 

A* theories formerly recocnized. For the sake of illustration I will 
qmite one instance. I. A mass of gas under a pressure of 10 3tmo»- 
pharVB is contained in a space which is suddenly doubled; the pras- 

Eblls to S atmospheres. 2. Two reservoirs of eoual capacity are 
d in a cabrimeter, the one is tilled with a gAs under n pressure of 




I 
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10 atmogpherea, the second ia perfectly empty. Wht 
tion is BUildenly miiile between the wo reaervoin the gsu expand* to 
double its volume, and the pressure is reduced to 5 atmospheres. In 
these two experiments then, the initial and final conditions of the ^ 
&re the tame: butthisidentity of condition is accompanied by coloniic 
reaults which are very different — for nhile in the former experiment 
there is a reduction of temperature, in the second the calorimeter does 
not indicate the slightest alteration of temperature. 

M. Regnault then gives a table of specific heats of various elastic 
fluids, the result of his own eJiperimenls. Some of these are widely 
different from the result hitherto obtained by other experlmcaten. 
The foUontng are the more important ; — 
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The specific heat of air has been found the Mime at different ten 
ature«, from SO de^. below zero lo about 500 deg. above it, and a 
pressures varying from one (o ten atmospheres. Xlie specific keat of 
■team is given at about one half the number formerly assigned to it. 

ON THE OSCItLATOHT inKoRY OF LIGHT. 

Ix a paper on the above subject read belbre the British Association, 
by Mr, J. Rankine, the author endeavors, while retainin;: the whole 
of the mathematical forma of the undulatory theory of light, to render 
the physical hypothesis which serves as its basis more consistent with 
it»elf and with the itnown properties of matWr. Light, accoiding lo 
the undulatory theory in its most general sense, consists in the pro- 
pagation of some species of motion amongst the particles of the 
lumiaiferous medium, the nature and magnitude of which motion are 
functions of the direction and length of curtain lines transverae to the 
direction of propagation. According to the existing faypotheui of 
vibratioTii, this motion is a vibration of the atoms of the luminiTeroni 
medium in n plane transvi-ne lo the direction of propagation. In 
order to transmit motions of this kind, the parts of the Inminifermu 
medium must re^t compression and distortion like those of an eUslto 
■olid body ; its transverse ehisticity bein;; rroat enough to transmit 
one of the most powerful kinds of physic^ energy with a speed in 
comparison with which that of the swiilest planets of our system il 
appreciable, but no more, and its longitudinal cUsticity immenael^ 
greater, — both these elasticities being at the same time so weak at lo 
offer no pereeptible resistance to the motion of the planets and other 
visible borlies. The author considers that it is impossible to adout 
*^'i bjT^othcsis as a physical reality. He also points out the difficultiei 
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^ preseot theory, as to the 
a polaniud light to the plane of 
jduieation. The author then proposes what he calls the kypolkeaia 
rf otciUatiom, which consista mainly in coDueiviog that the lumiuifer- 
ooi medium conaista of detached atoms or nuclei distributed through- 
Mi all apace, more or less loaded wi(h atmospherea of ordinary matter, 
Utd endowed with a species of polarity, in virtue of which three 
orAogCHial axes in each atom tend to place themselves parallel respec- 
liv*^ to the three corresponding axes in every other atom ; and that 
fhne-polarized hght consists in a small oscillatory movement of each 
akm roond aa aTiis transverse to the directioa of propagalioD and 
petpendicular to the plane of polarization. The square of the velocity 
gf propagation of such a movement would be proportional directly to 
kco-emcient depending on the rotative force or polarity of the par- 
tides Id a given space, and inversely to a co-efiLcient denoting the 
auQ of the momenta of inertia of the Juminiferous atoms in a given 
tftee together, with (heir loads of atmosphere, round the axca of 
OKtUatian. The author shows that it ia necessary to suppose that the 
co-«fficient of polarity for transverse axes of oscillation is the same in 
ill mbatiinces, and for alt directions ; and that the variationa in the 
fshKuty of light depend wholly on the variations of the moments of 
iuucia of the luminiferoua atoms with their loada, in diiFerent aub- 
■tancea, and round different axes. The co-efficient of polarity for 
longiludinal axea of oacilliation must b& supposed to be very great 
compared with that for tranaverae axes. How powerful soever the 
polarity may be, which is here ascribed to the luminiferous atoms, it 
a a species of force which muet necessarily be wholly destitute of 
efiect in producing resistance to compression or distod;ion, ao that it is 
BO longer nccesaary to suppose the luminiferous medium to have the 
properties of an clastic solid. The author deduces from this hj'pothe- 
ms the known mathematical laws of the wave-surface, of the intenaity 
&nd phase of reflected and refracted Hght, and ita plane, circular, and 
elliptic polarization, and of all other phenomena to which the existing 
theory has been applied, the equations being identical in form. 

EADIATION OF LUMINOUB BODIES. 

On hioking at a very brilliant light, it sometimes appears to be aur- 
ronnded by orilliant luminous ray a, clear, free from cloudiness, and 
which must not be confounded with those caused by the eye-laahea 
when the eyes are partially closed. These rays may be observed 
uoet distinctly by looking at an image of the sun reflected upon the 
surface of a convex glass, or still better upon a lens having considet^ 
able curvature. They may be moat eaaily observed by looking at an 
image of the sun formed in the focus of a lens placed at the extremi- 
ty of a tube blackened in the interior. If the observer place him- 
self in a room into which the light penetrates only through a narrow 
opening, the phenomenon appears with great splendor, and it may 
.AVen be smd with extraordinary magnificence. The rays are either 
14» 
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r present all iho colore of the spectrum. In that ea« > 
ars lo take plnee in their interior, which cannot be com- 
pareU with anvthin)- better than that of a liquid circulating with diF- 
ncidtv ia narrow channels, in which it meets with obstacles. There 
are also seen irregular concentric rings, which appear to move from 
their common centre. Wbalcvcr may be the cin.'Uiii8lance« in whicfa 
the observer places himself, and whatever may be the precsutiont 
which are taken to obviate the complication of the pheoomenon, the 
rays do not appear disposed as those in a circle ; they have not all a 
common center, but form entangled bundles in a very peculiar manner. 

At first iiuht 1 was struck with the resemblance which appeared (o 
me lo exist between the arrangement of these rays and that of the 
fibers of the crj'stallJne lens; and i attempted immediately some ex- 
periments directed from that point of view. From among than 
which I have made I will quote the two following, which, if they ds 
not prove that this apparent radiation ia lo be attributed to the ctj*- 
talline lens, at least show completely that the phenomenon take* 
place in the eye, and depends upon tie structure of that organ. 

I. On looking at an ima^ of the sun, produced in the cii«uiil- 
Uances above described, through a black screen, with a circular open- 
ing of five or six miilims. diameter, the image is seen upon the iur- 
face which reflecta it ; while the rays are separated from it and anpear to 
be super-imposed upon the screen, and this even when it is brouglit 
Tery near the eye. 

3. If the head is inclined to the right or the left, the want of 

rmetry which is observed in the arrangement of the raya follow* 
movement of the eye, which under those circumstances lumi up- 
on its avis in the direction in which the head is inclined. — M. Baud- 
rimont, Cojnptea lltndus, 

ON TWIKKLISO. 

The following paper, from the"Annuaire du Bureau des Longi- 
tudes,' 1852, one of the lost that issued from ihe pen of M. Arago, hu 
been translated and published in the 'Proceedings of the Astronomi- 
cal Socie^." M. Arago commences his inquiry by giving an exact 
definition of the term scintillation. It is, be remarks, from not adopt- 
ing a similar practice that astronomers and other physical inquirei* 
have hitherto foiled lo arrive at a satisfactory explanation of the 
phenomenon. Ho aifirms then that, in so far as naked-eye obeerven 
of the heavens are concerned, scintillation, or twinkling, eonsists in 
very rapid fluctuations in the brightness of the stars. These changw 
are almost always accompanied by variations of color and certain 
■econdary cfleuta, which are the unmediate consequences of every 
iooreaso or diminution of brightness ; such as considerable altemtioiu 
in the apparent magnitudes of the stars, and in the length of tfaa 
diverging rays, which appear to issue in different directions Irom their 
> centers. It has been remarked from a verj' early age that the pbe- 
I jBomenon of twinkling is accompanied by a change of color. IL 
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Xrmpt itates, apon the authority of M. Babinet, that the name of 
Bacakesi-h, piyen by the ArnbianB to the star Sirios, signifies the itar 
of a thoaaand colore. Ho also cites various passages Irom the irorka 
of Tycho Brahe, Kepler, and other modem inquirers, indieative of ft 
similar ehange of color attending the process of ttrinkling, M. Arago 
asserts further, that the twinkling of the planets is a well established 
fict. Thus observen generally, Irom Tjelio Brahe downwards, have 
remarked that Mercury twinkles very strongly. Venus has also been 
oboerred lo twinkle, and even Mors and Jupiter, though feebly. 
Trcha Brahe has remarked that Saturn never twinkles, but thii 
opinion has been controverted by Scbi-'iner and other observers, 
although it ia generally admitted that the phenomenon ts exceedingly 
difficult lo be recognised in the case of this planeC. An impresstoa 
haa generally prevailed that the stars do not twinkle in telescopes 
M. Arago, however asserts that this opinion is erroneous. Evert a 
■s after the invention of the telescope Simon Muriua remarked 



■scope a 
that,' by removing the eye-piece of the telescope, the images of the 
stars and planets appear enlarged, and exhibited rapid fluctuations oj 
brigfatnesa and color. In 1814, Nicholson showed that a similar phe- 
nomenoD would be produced, if the eye-piece of an achromatic 
teleflcope was jiushcd out of (bcits. The same inijuirer also gave an 
Kconnt of another experiment, which tended to dluatrate the rapid 
flnetu&tjoti of color which the stars under^ during the procea of 
twinkling. The telescope being adj usted to distinct vuion, he applied 
to it a smart vibration, which caused the image of the star to be tran*- 
fbrmed into a curved line of light, returning into itself, and diversified 
by aecera! colors. A similar phenomenon presented itself on the 
^-n of each successive vibration. He estimates that each color 



occupied about a third of the whole length of the curve, and assuming 
that he applied ten vibrations to the telescope in the course of a 
(econd, he nence concluded that the light of Sitnus passes through 
thirty changes of color in asccond of time. It follows, as a necessary 
consequence of this experiment, that the stars in general shine only 
bj a portion of their light, the effect of twinkling being to diminish 
their brightness. It is easy to conceive, therefore, that a star which 
is estimated to be of the seventh magnitude, because it is usually 
invisible to the naked eye, might become distinctly perceptible if the 
phenomenon of twinkling were to cease. 

After giving a det^led account of the circnmstances which accom- 
Mhoy the twinkling of the celestial bodies, and of the modifications to 
which they are subject, M. Arago next proceeds to explaifl bis views 
of the physical origin of the phenomenon. He ouuntains that the only 
•stisiactory theory which cao be advanced on the subject is that which 
connects the phenomenon with the principle of the interference of 
light. He illustrates the latter principle oy the well-known ex|>eri- 
ment, in which two rays of light emanating in different directions 
from a luminous point, are maila to converge again by being reflected 
from the surfaces of two mirrors, and to combine together, or to de- 
stroy each other, according to the Condiuonc of the experiment If 
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the light from whick the rays issua be homogeneouJ, and if the route* 
Hverslij traversed b/ them be mode to didur in leogth by gradually 
dUplarin^ one of the mirrors, the point where they meet aTtur rellex- 
ion will, in same portions of the movable mirror, exhibit a very vivid 
ILrht, while in other intermediate posittonu it irill appear ({uile black. 
Tne pwitions of the movable mirror, corresponding to whieh the two 
rays thu» alternately conspire t^igether or destroy each other, wilt vary 
with the color of xbe speetrum employed in the experimeut. It re- 
■ulta from thia important lact, that when rays of white light emanate 
from the luminous ptunt, they will exhibit at their point of coocoum 
after reflexion a succee^iion of prismatic colors, depending in each caw 
on the position of the movable mirror. It is found that similar eRecia 
may be produced, if, instead of causinz the routes of the two rays to 
diner in length, the rcfrangibility of tae media throueh whieh they 
pass be subjected to a similar variation. It is upon uiese two focU 
that M. Arago has established his theory of scintillation. In the case 
of telescopic observations, he supposes that the rays of lijcht which 
enter the telescope at opposite extremities of a diameter of the object- 
glass, may have traversed strata of the upper regions of the atmos- 
phere, which, either from variations of density or temperatare, or 
from bygrometic causes, may possess ditt'erent refractive powers. It 
might luppon from this cause lliat the red rays at the one cxtromity 
of the diameter might totaJly destroy those at the opposite extremity, 
and that the focus might pass from the normal color of white to that of 
green, the complementary color of red. In the next instant tiie green 
might be lotaUy dealro}|ed, and the color of the focus would, conse- 
quently, be red ; and similar elt'ects might monili^tly be pntduced 
each lucccisive instant, hy the destruction now of one color and now 
of another color of the speclrun* Generally, the ra;|'s wilt only par- 
tially destroy each other by their interference ; in which case theught 
will still be colored at the focus, although less intensely than if tho 
destruction had been complete. M. Arago had abwuJy estaUished by 
Cx{>erimeDt, that if even the twentieth part of a pencil of light were 
extioguished by the interference of any of the homogeneous rays, tho 
tight at the ibeus would appear sensibly colored. It would, therefore, 
bo sufficient that the strata of the atmosphere should, by reason of 
th«r unequal refrangibihty, aSect intermittently, and in a suitable de- 
sree, the twentieth part of the rays which the sur&ce of a leoi em- 
braces in order that the focal point should acquire in succesuon tix& 
different prismatic colors. " Now," says M, Arago, " if wo take intt 
consideration (he great length of the route traversed by the light from 
the superior limits of the atmosphere to the objecl-glass of the tel»- 
•copo; if we reflect, moreover, on the small diBerence of refrangt- 
bihty which suifices to occasion the passage of two rays from ^e slata 
of accord to that of destruction, on the elfect of winds, however mod- 
bringing incesaantiy new atmospheric strata before the teto- 
■cope, it cannot excite any surprise that in observing Sirius, a star 
sufiicienlly low in our latitudes, as many as thirty changes of cobr in 
Having thus explained, by the ptincipla 




& second have been noted." 
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of the interference of liaht, the twinkling of the stars in tcIcscopeB, 
M. Arago finds no difficult;' in applying the same explanation to ob- 
servations with the naked eye. He then proceeds to show how the 
trrinkling of the plancta may be accounted for by the same principle, 
and be concludes the exposition of his views on this interesting sub- 
ject by suggesting three different modes of measuring the scintillation 
of a star. \Ve shall confine ourselves to a brief notice of the first of 
these scintillometres, as he terms them, which is unquestionably the 
most ingenious in its conception, and the most conclusive as regards 
the character of its results. It depends on an expcrimeut, which ii 
ori^nalljfcdue to M. Arago himself, and which he first gave an account 
of in the year 1S24. If a diapbram be placed before the object-glass 
of a telescope, so as to allow the li^ht to pass through a circular aper- 
ture, and if a star be observed with the telescope when the eye-piece 
is in the position of distinct vision, the image of the star will resemble 
a vascillating disc of light surrounded by alternate dark and bright 
rings- If the eye-piece be now gradually pushed in, there is a second 
position, in which the luminous disk in the center will be repbced by 
a black hole surrounded by alternate bright and dark rings. By con- 
tinuing to push the eye-piece towards the focus a third position will 
be fbaad, in which the image will resemble that observed w the first 
instance ; and thns a constant recurrence will take place as the eye- 
piece is pushed forward,, the image alternating between a luminous 
center surrounded by dark and bright rings, and a central dark hole 
inrrounded by bright and dark rings. Now, to determine the second 

Ciaiticm of the eye-pieee, vii : that in which the image of the star es- 
tuta a black hole in its center, instead of observing the star directly, 
the eye-piece may be plated exactly midway between the first and 
third positions. If the telescope be now directed to a star which 
twinkles, the phenomenon will manifest itself in a succession of acci- 
dental reappearances of a luminous point in the dark hole, and these 
reappearances will be more numerous as the twinkling is stronger. 

M. Arago states, that although he feels convinced that in connecting 
the phenomena of scintillation with the principle of interferences, he 
lias viewed the subject in its proper aspect, still he is far from being 
of the opinion that nothing furtlier remains to be dona. " For exam- 
ple," says he, " no one of my acquaintance has connected in an en- 
tirely satisfactorv manner the planetarj' dusks which the stars acquire, 
and the rings which surround them with the theory of interferences." 
He adds, that he had been informed that M. Schwerd, a geometer of 
Germany, had succeeded in this research ; but he was told at the same 
tine that according to the calculations, which were applied exclusively 
to simple lenses not achromatic, the diameters of the planets when 

seen in a telescope with a reduced npcrture o^ght to appear "' ■* 

like the stars, a result entirely contradicted by observation. 
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POLAKIIATION or ATMOSPHERIC BEAT. 

The observBtions of M. Arago and Sir David Brewster have lone 
rince eatabliBhed, time tbe light by whicb our atmoaphcre ia iUumioatea 
is polarized in certain directions. It might be lupposed from analog 
that the heat proceediag from the eainc sourtc ia endowed with nmi- 
lar properties; the following esperimenta place this supposition be- 
yond the pale of doubt. 

The means of polarizinn a ray of heat, without greatly dimitiidiiiig 
ila intensity, are lees perfectly known than those of polarizing a my 
of light, and the result is a corresponding inferiority in the AcacUtnde 
with which the colorific ray can be analysed. In the use of the tbemw- 
electric pile, the e^cperimenter must be on his guard against nnmerout 
sources of error. The blackened face of the ingtrutnunt rai/Uates into 
space, and is cooled to a degree which depends partly upon the trans- 
parency of the air, partly upon ita temperature. The other ftee, 
although protected by a closed tube, is not entirely free frora the in- 
fluence of conduction in prolonged experiments. The thermometrie 
state of the atmoapbere cnangea capriciously CTery moment, owing to 
the unequal mixture of the ascending and descending columns of >ir. 
The vanafiona in the transparency of the ^, the calorific reflexion* 
which proceed from the surface of the earth and from clouds, render, 
in general, the intensity of the heat radiating in any given direction 
extremely inconstant. 

These obstacles being known, I endeavored to combat them b^ the 
foUowinp arrangements: — The tliermo-electric pile of Mellooi wm 
. placed m a capacious chest, so that its uncovered face wns turned 
towards an opening in the center of one of the sides. This &ce u 
provided with its cone of polished brass fixed in a cylinder of wood, 
which is lined with a tube of paste-boanL The extremity of Ihia 
tube enters the circular opening in the side, and moves m it with. 
itronB friction; screens and diaphragms oi' rarious substances can bo 
sttacGed to it At its extremity, the piece destined to contain thean- 
alyicr is fixed level. It carries a collar, to which the hand imparts a 
rotative molion by means of a strong handle, and which carries an 
index pointing to a dial, three decimetrea in diameter, fixed against 
the chest. This piece is surrounded by a cylindrical case of white 
paste-board bhtckened in the interior, six decimetres long, open in 
front, and destined to circumscribe the portion of space to De exam- 
ined, the oblique rays being arrested. 

The analyser which I made u»e of in my first ezperimenta ma t, 
ja\e of thin plates of mica. It woidd have been easy to render it 
movable ronnd a line perpendicular to the axis of the thick pa«t»- 
boanl cylinder which enclosed it; but I preferred arresting it at «a 
angle of 35° with its axis, and placed a Bimilar pile parallel to it and 
1 advance. This assemblage polarizea and amdyses 
the heat completely ; it prevents the currents of air from acting npon 
die eolders of bismuth und antimony, and destroys the radiation o£ ' 
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flioM metBh 90 eflectiially at to reniler all other prucrvadTea unoe- 
cetsoTj. I alterwurda rL'placcd Ihis portion of the instrumeot bj 
( rerj large Nl(!o1'3 priam coostructed by M. RuhmkorS'. It is 0.0S€ 
of a metre in length ; the ^eater diagonal of the base is O.OSG of a 
metre, and the leseer 0.028 of a metre. 

The body of the pile is sheltered against variations of temperature 
by filling the enlini chest iritb carded cotton. In the side opposed U) 
that which contains the analyser is a rectangular gluzeii window, 
through which, by the meaiu of a cood themiometur, tlie temperature 
of the envelope eon be read oB*. Finally, a little hole pierced in the 
botliiia permits of the passage of two wires from the poles of the pile 
to U)e roeometer. The whole is preserved io a place less warm than 
ths surroanding atmosphere, so that during the experiments the pile 
nmst necessarily be afiected by any accession of heat. The sense of 
deviatioa of the rheometer serves to prove that this condition is ful- 
filled. 

The chest furnished with axes of bard wood turns in a rectangular 
frame, wbii'h permits of the pile being retained at an^ angle whatever 
irilh the horizon, in the vertical plane which it describes. This angle 
of declination is eslimaled on an appropriate dial b^ means of a plum- 
met and an index which follows the chest in its motion. The frame, in 
ilB torn, moves round a vcrdcal foot, in which it is steadied by friction. 
The azimuths are read on a fixed horizontal dial, which permits of the 
adjustment of the apparatus. No magnetic metal ought to be used in 
the conslruction of the latter. 

I have said that the temperature of the air is subjected to almost 
perpetual fluctuations, which cause the corresponding t ' '' 
the thermo-electric current To lessen this grave incor 
pile wBd caused to act near the window ot a closed r 
reading of the rheometric deviation.i, it is better to determine the 
arcs described by the index at each change of the plane of anoly^ 
that! the positions at which it tends to come to rest after a number of 
excursions, which become leas ra^id the more nearly astatic is the 
mtetn of needles. The results agree exacdy with those deduced 
from fixed dedections, in those rare cases when tfie atmosphere is calm 
and permits of the operation being carried on in the open air, as also 
withiD doors. 

The success of these researches depends also upon the goodness of 
the rheometer. I have obtained an excellent multiplier from M. 
BohmkorlT, It is composed of two short and thick wires rolled on a 
ftame of bone. The dial is of pure copper, with its grod uatcd cir- 
cumference silvered. The needles, suspended from a fiber of silk 
extremely fine, and 0.15 of a metre in length, make only a single 
ovcUlation in Iwcnty-four seconds. When the calorific radiations are 
weak, I found the compeDsator of M. Mellon! to be of service, more 
especially as the object was not to obtain absolute measures, but the 
rados of the deviations. OperaUng in the loauncr juat described, it 
i> found there are two ]iositions of the analyser ISO degrees apart, at 
' which the deviadons are equal and maumum ', and two ocW ^obdau 








I 

I 



ANHDAL OF sciEirnric nacovzBT. 



at so degrees from the former, and at 130 degrees from each other, at 
yibivh the deviations are equal and minimuD). The poaitions of the 
analyser, which for a given point of the heavens procure the man- 
muoi and minimum Iransmisaiona, correspood to those of greatest 
intensilj of the direct bands and inverse bands of the polariscope of 
8avart They are thus determined without Biuch dilB(!ulty. 

The atmospheric heat can be depolarized by means of a plate of 
mica placed near the extremity of the exterior tube, and ^ erpeadicu- 
Ur to the incident rays. The analyser being la the position of the 
minimum of transmission, the deviation of the index experiences no 






n of the Diica iu its own plane bi 
angle of 45° with the primitive plane 



The phenomena of the polariralion of atmospheric heat are much 
less apparent in winter than in summer. The itiQereni'c is doubtless 
due to the want of sufficient sensibility in the apparatus, to the greater 
difficulty of experimenting at low temperatures, and to the small pro- 
portion of polarized rays which on the most favorable days accompany 
the natural heat 

The serenity of the tur exercises a marked influence on this pro- 
portion, which becomes probably null when the heavens are obscured. 
Finally, it is easy to satisfy one's self, particularly if the atmosphere 
1m calm and without clouds, that the polarization augments frotn the 
environs of the sun up to a certain limit, from which forvrard it de- 
creases. I have found it inappreciable in the regions occupied by 
neutral points. 

NON-POLAHIZATIOS OF THE AtTBOnA BOKEALIS. 

Although the results which I have obtained are purely nepative, it 
may be useful to record the fact tliat, having oo several occasions dur- 
ing the last eight months, examined the light of the aurora borealii 
with a Nichol's prism, I luive never detected any trace of polaritatioa. 
To show that this did not arise froni the faintness of the light, I may 
mention, that on the last occasion when I observed it, the polarization 
of the same light produced by reflexion from the surface of a river, 
ma distinctly visible, although the direct light was evidently free frcm 
tU sensible polarization. 

Thb fact is adverse ta the supposiUon that the light of the aaron 
borealis is reflected from crystals of ice. — Pro/. Rankint, Load., Ed. 
and £>ub. Phil. Mag. 
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R SPECTRUM. 



The following is an abstract of some recent ioveatigations made bj 
Prof. Ragona-Scina on the lines exhibited in the solar spectrum. 
HeretMore the longitudinal lines of the solar spectrtun have atb«et* > 
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d little attention. It was believed by phj-sidsla that ihey were due 
Mlhe iniQUte imperfttctioDs of the gl^ ot'lhe prbm, the little irregu- 
lmtie« slong the edge or the slit through which the light ia admitted 
mto the dnnt room, or to other similar causes ; and that they were in 
W way related to the constitution of the light itulf. 

The numurous experiments which I have mode in connection with 
Sot mbject, have leu me to the conviction that the lousitudioal liaea 
tn BOt due to the irregularities alluded to, but are pnnfuced by inter- 
ference. Whoever is accustomed to experiments on light, will find 
Ae mere inspection of these lines sufficient to convince bun that they 
in due to DO mechanical cause. The clearness and beauty wiUi 
iriucK they exhibit themselves, and their sharp and definite character 
thnngfaout their entire length, distinguish them at a glance from those 
wUefa might be produced by uueveuness of the slit's edge, particles 
of dust, imperfections of the apparatus, and ao fortL 

In the first place, I have observed that the longitudinal lines are 
entirely absent when a large lens is not applied, and when it is placed 
ckne to the prism aod at right angles to the rays issuing from the 
tame- I have further seen, that the lens changes the breadth of the 
vpei'tnun only, and not its length. 

Thus in one of my experiments, which was conducted with an ccui- 
Uteral vertical prism and a biconvex lens of 90 centimetres focal dis- 
tance, after ascertaining by trial ihc position in which the spectrum 
WM moet clearly shown, I found its dimensions to be — 

Length 13-4 centims. 

Breadth 3-2 

Hie lens was then removed, and the position of (he screen and 

priam remaining unchanged, the dimenaiona were found to be — 

r-e"g>h 13* centims. 

Breadth 15'8 ■' 

Hence the introduction of the lens caused the disappearance of 12-S 
out of 15'S parts of the spectrum : the light must have been com- 
pressed from a space of 1 5'8 to a spare of 3*3. 

In the latter space, the rays which had passed through the lens 
overl^d each other, as may be rendered evident by a very simple 
experiment. It is only necessai^ to move a bit of cardboard close to 
the lens from top to botlom, or the reverse, and thus to receive a por- 
tion of the rays pasting through it. It is then seen, that no matter 
bow great the portion may be which is thus intercepted, the dimen- 
sions of the spectrum rcm^n unaltered, its brightness alone being 
more and more diminished as the intercepted portion becomes greater. 
This experiment establishes the fact of superposition, and the produc- 
tion of tlie longitudinal lines by interference is a simple result of this. 

It is really interesting to observe how every line may be caused to 
naiik by moving iJie caid in a proper manner before tl 
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th«M expenmenta it roHows, that the phenomenon of the longitudinal 
lines i» not pecuUar to tbe ipectrum, but that in everv case linee rf 
■Dterference mnat exist in light nhich has passed through i, convex 

I therefore removed the prism, and made the slit in the irindow- 
ahutter wider. White light now passed through the lens. By moT- 
tng the plane of projection backirards and forwards, a position ww it 
length tound vhero the whole breadth of the whit« imace was inter- 
•ect«d by splendid black lines which crossed it horizontally. 

It is scarcely oeuessary to remark, that I made many experimenU 
to convince myself, that in tbe prodnction of these lines, no foreign 
influences come into play, which, however, is sofficienlly proved Oy 
tbe mere inspeclion of them. 

METHOD ST WHICH THK ETE JTTDGES OF DISTAKCX9. 
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remoteness of objects from the eye, bat the most pUusible hypotbent 
ieemed to be that some time ago suggested by Hermann Meyer, of 
Zurich, namely, that proximity of an object was determined by di- 
vergence of the two optic axes. The reflective stereoscope has de- 
monstrated the correctness of M. Slayer's hypothesis. If after having 
placed the two pictures in the stereoscope in such a manner that their 
centers correspond, and when, conseijuentlj', one single image in re- 
lief appears, tno two designs be drawn simultaneously towards the 
eyes, the dimenuons of the im/ige in relief seem tJ) grow less. If, 
however, the two designs he simultaneouslv removed from the eye*, 
then the image in relief seems to grow smaller than before. Now it 
is obvious that the convergence of the two optic axes increases in 
proportion as the two screens are brought near to the eyes, and do- 
creases in proportion as they are removed. 



« estimated covld bs 



At the last meeting of the British Association, Dr. Price exhibited 
the plan of a new photometer. The author, by arranging two in- 
clined mirrors in a dox, contrived to reflect the standard light and 
tbe light to be measured, so as to cross each other at a piece of ground 
glass or oiled paper on the top of the box; then it was easy, he assert- 
ed, to adjust the distance of tlie standard light so as to ouike llie two 
reflected lights appear equally intense, — and then, on the common 
prini^iple, ^u illuminating power of the light tc ~ 
calculated. 



A work of art illustrating a curious optical phenomenon, hu been 
reeeotiy ezhitaled at Cologne, Germany. It connsti of a flu mAct 
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^■Mb iriiieb app^ a quantity of colored apots without the alighteit 
^Bp of Uesigu or order in their arrangement; indeed thoy remind 
I^P<Dor« of tlie dried-up colon on a paluter's palette than anything 
' Vn. A i:ylindrit.'al mirror being placed in the middle of the table, 
leAaeti a perfect picture of Uie elevation of the cross, a composilion 
coDUining six fi<iurca, no lesa accurate in their drawing than beauli- 
kl in their coloring. One looks in vain for any methou oi ' ' 




iloriug. Une 
and ehapelesa 



nr^tilar and ehapelesa mass of cdora smeared on the flat board. 



DIBECT ACTION OF LIOHT UPON THK ETB. 



IW eiperimantfl of Lambert, Fontana, and Weber having thown 
ligfat, through the medium of the retina, and the nervoua centers, 
acts apoa the ins, it faaa been supposed to exert no direct action in 
contracting the pupil, but up to the present dmo this effect has been 
ccnndjerea aa a retlex action. 

M. J. Budge has shown, Comples Rendus, xxxv. p. GG4, that the 
pupil conlracUt upon exposing the eye to light ofler section of the two 
optic nerves, or one oiJy. If in a trog the trunk of the grand eym- 
pufaetic is cut upon one side, beiow the ganglion of the pneumogas- 
uic, a section of the two optic nerves being made at the same time, 
the pnpil contracts in an nour somewhat more upon tiie side upon 
which the section of the sympathetic is made; upon removal to a 
dark place the pupil which was contracted dilat«^, and again contracts 
npon exposure of the eye to light, but the light does not act as 
prompdy upon it as upon the pupil of the other side, where only the 
ralic aervc has been severed, without cutting the grand sympathetic. 
TIm results are the same upon cutting oEf the he^ of a frog, or rc- 
moTiDg the eyes enlirely ; in this case the pnpil contracls under 
influence t^ the light, and dilates when taken into a dark place. 
This phenomenon may be observed for nearly on hour. 



M. Dove's researches have reference chiefly to the stereoscopic 
comluDatJon of colors. In 1S41 he showed that the stereoscopic com- 
tanation of the complementary colors of polarized rays produced 
white light. He now makes use of drawings with colored outlines, 
the coh>re being dioptric or catoptric : the former he obtains by mak- 
ing drawings of white lines upon a black ground, and viewing the 
stereoacopic comlnnation through a colored glosB ; in the second case, 
the figures are drawn upon whil£ paper in the colors which are 
ititenaed for combination. 

The projection of a convex pyramid was drawn in red lines upon a 
white frround, and on the same base the projection of a concave 
pyramid in blue lines. On a second leaf the corresponding drawingi 
were made in the same colors for the other eve. Un viewing these 
drawings in the stereoscope, each par- onmhlritd in the usual manner, 
we should have a convex red pyq *ramtd, 
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the Bie9 of botli forming one fmd the ai ^ 

allO!;ether iaipoaalble to obuin a relief in thii case. A hei^;oo 
emtracing a six-pointed star is always obtained, the aides of which ill 
consist of red and blue liaes runulug alon^ide each other in contacL 
Wben this complicated figure nas viewed throogha blue glass, the 
convex relief, bounded bj- rod lines, started forth; nhcu a rod gltM 
iras osed, the hollow pyramid with blue edges was observed. In tlis 
first case the blue lines vanished almost completely in the blue light; 
while the red, whose rays were inlercepted by the glass, acted as black, 
and became gubjectivoly eolored red. In the sc^cond case the red 
lines nearly disappeared in the red light; and the blue, subjecltvelj 
colored, corabioea themselves to a relief. 

To understand what has here been said regarding subjective color- 
ing, attention to the following factd is necessary. If the diBosed 
daylight be completely shut out from the eyes, and a drawing in black 
outline on white ground be viewed through a colored gloss, the relief 
is seen with black edges ; but when the glass is held at some diitanco 
from the eyes, so that the diffused daylight shall also reach them, tl 
bUck hues assume a vivid aubjecdve coloring, which becomes stroonr 
the longer the drawing is regarded. When the glass is colored blija 
bj cobut, the lines appear red ; when the glass is a rubv'red, the oat- 
line appean bluish-green. 

The resolt of the above experiment with the blue and rod pyramidl 
ta remarkable. Each eye haa two drawings presented to it, and a 
double combination is thus possible. When the identity of outline is 
preserved by the eye, and no regard is paid to the did'erence of tint, 
two plane figures composed of dilferent colors must be observed. 
This IS the case when the intensity of bolh colors is nearly the n 
When, however, the inunsity is very different, such, for example, u 
that brought about by the red and blue glasses in the case under 
consideration, the identity of the outline is overcome by the tendency 
to form a ru1!ef. 

The projection for one eye was drawn in white lines upon a black 
ground, and for the other eye with bloi^k lines upon a whilo ground. 
A most remarkable result was obtained by the sleruoscopic voinbtiisttoii 
of both. The relief started into existence with siirtaces which ilioiiB 
like graphite, having their edges Ibnned of dauling wbit« and deep 
black lines which run parallel and in contact with each other thronri)' 
out. When the black leaf with the white lines is placed before Uia 
lett eye, and the white leaf with the black lines before the right eya, 
the white lines in the relief lie to the right of the black one^ Wbeo 
the leaves are changed, the relative posirion of the black and wbita 
hues is also chlngcd ; hence the lines appear always pushed MJdd 
cross-wise. Exacuy as in the case of black and white, combinations 
of both of these with other colors are obtained, and comblnatioM 
of the latter with each other. To obtain the combination of dioptric 
colors with white and with each other, drawings in white outline 
on a black ground are made use of When white is to bo combined 
, with Maother color, a glass of the required tint is placed bofera 
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oBe eye, while the drawing is viewed by the other eye naked. When 
different colora are to be combined, suitable giassea are placed before 
Inth eyes. The most beautiful result is obtained when the colors 
produced by a deep blue and a red glass are combined ; the relief 
stands forth illuminated with violet light and with splendid edges 
of red and blue, which run alongside each other in contact. In 
the case of colors which nearly approach each other, the edges are 
abo formed hy those double and differently cdored linea. One result 
is always obaeryed — the lines appear pushed aside cross-wise, that is, 
the color observed by the left e\'e appears to the right, and that 
observed by the right eye appears to the left. 

The Ibllowins remarkable fact has been observed hy M, Dove, and 
bis observation has been corroborated by others. Tbe projections of 
1 convex and concave pyramid for the right eye were drawn upon 
[he same base, and on a second leaf the projection of a convex only 
for the left eye. In the Btereoscope, Iherel'ore, a convex pyramid was 
wen. and on the base of the same the projection of a concave one. 
When the ruby-red glass was brought before the left eye, while the 
former drawing was regarded by the naked right eye, both the 
pyramid and the projection were observed ; but it depended entirely 
on an act of volition whether the pyramid waa observed with red 
and white boundaries and the projection in red and white outline. It 
hence appears that a projection as contour can combine itself with 
another as color la form a relief. 

The same phenomena which we have observed with objecdve colors 
exhibit themselves with subjective colors also. On viewing the draw- 
ings formed in black outUne on white ground through the ruby-red 
glass with one eye, and through the glass colored by cobalt with the 
other, permitting the diiTused daylight at the same time to strike the 
eyes, the relief is observed with colored double parallel lines as edges, 
as in the other instances; the crossed positiou of the hues is also 
observed here ; so that when the red glass is held before the left eye, 
and the blue glass before the right, the bluish^freen lines appear to the 
right of the red; — it will be remembered that the subjective lint 
developed by the red glass is bluish-green, and hy the blue glass, red. 

Why is it then, that the red and blue lines cannot be made to com- 
bine, but always lie alongside each other crossed in the manner indi- 
cated? M. Dove finds the explanation in the non-achromatic nature 
of the eye. That the eye is not achromatic has been known since 
tbe time of Praunhofer ; but a very simple way of proving the lact 
was discovered independent by M. Dove and M. Plateau about 
twelve years ago. M the flames of a candle he viewed through a 
colored glas:i which permits the ends of the solar spectrum to pass 
through it, but extinguishes the middle, at the distance of distmcl 
vision a violet flame is observed. At a greater distance a red flams 
ia observed within a larger blue one, which embraces the former on 
all sides and becomes wider the further we recede from the flame. 
Within the distance of distinct vision, on the contrary, the violet 
is encompasaod by a sharp red rim. Prom a medium distance a 
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long-flighted eye ices th^ Istler, and a Ehort^ighted eje the former. 
Hence the experiment fiimiahes us with a kind oF optometer; to 
this purpow M. DoTG has applied it in hundreds ot' cases, and 
never toaafl a single individual whose eyes fulfilled the conditioiu 
of achromatism at all distances. Acquainted with this fact, and 
obserring a certain analogy between it and his stereoscopic exper- 
iments, he naturally sought the cause of the phenomena pretonted 
by the latter in the n on -achromatic nature of the eye. 

A fine while line drawn upon a black ground was viewed through 
the gtaases used in the stereoscopic experiments. It was ascertain- 
ed that, to be plainly visible, it must be held at a greater ditlaaca 
from the eye when the red glass is used than when the blue glao 
is applied. Sir David Brewster has obtained an analogous renilt 
with pigments. A number of square nieces of gradually decru*' 
ing size was cut from the same vividly-colored card, and placed 
one upon the other so aa to rorm a pyramid with ascending step*, 
all of the same height. Two such pyramids were built, the ons 
beside the other; the squares were buie and red ; one pyramid had 
a blue square for its base, the other a red one. It was always 
found that a blue snuare placed upon a red one appeared higher 
than a red square placed upon a blue one ; so that m the building 
of the pyramids, each appteared by turns to exceed the other in 
height From this experiment il follows, that at the distance of dis- 
tinct vision the lines of convergence of both eyes enclose a smaller 
angle in the case of red light than in the case of blue. Hence, if an 
observer, who sees equally well with both eyes, have both colon pro- 
sented to him in the stereoscope in the manner already desenbed, ifae 
lines cannot coincide, but will project themselves in directions which 
cross each other upon a surface which docs not pass through the 
point of intersection of both directions. 

M. Dove next coes on to discover the cause of the glistening, which 
for example, is observed on the surface of varnished pictures, and 
which may_ be destroyed by quenching the pobrized rays with ft 
Nicbol's prism. In every case in which a surlacc appears thtu dii- 
ning. there b a reflecting layer, more or less transparent, throueh 
which another body is viewed : the glistening owes its origin to me 
combination of the rays reficcled irom the sur^e and those which 
pass through the transparent layer from the body behind. This is in- 
creased when the number of the alterations of the layers iocreaiea. 
Thus mica assumes a metallic lustre, and layers of glass pbtw 
the appearance of mother-of-pearL In the projection of a trancaUd 
pyramid intended for a certain eye, the section was colored with a 
saturated wash of blue ; in the figure intended for the other eye, tha 
ieclion was colored yellow. At the moment of combination, when 
the naultunt green appeared, it seemed as tf one layer of color bad 
become transparent and that the other was seen through it When 
the colored section was viewed through a violet glass held before both 
eyes, the suriace appeared like polished metal. 

ThBH) ezperimenu are intimately connected with the pheii 
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ef irtadiation. They establiahed the fact, that the deportment of 
black and white towards the eye is exactlj' similar to that of two dif- 
ferent colors. The lustre obtained by the combinalion of black and 
white it peculiarly strong, so detrlded, indeed, that some, and among 
otben, the writer of this report, eompared it to the lustre of lead 
flaDc«, or of tin, although the component white and black were both 
perlecti; dull and lustreless. According to the explanation already 
pven, one of these surfaces must appear in advance of the other. 
3ie viewing of an object by the naked eyes by different degrees of 
iUnmination with white light is analogous to those experiments with 
colored light, where the object, to be distinctly seen, must be brought 
uearrr in the caae of blue light than with red. A dark object will, 
under the same conditions, appear further off than a white one, at 
the red surface appears more distant than thu blue. At the distance 
of distinct vinon, the flame of a candle, when viewed through the 
riolet glass, which permits the ends of the spectrum to puss and 
extinguishes the middle, appears violet ; that Is, the red flame is as 
Ui^ as the blue. At the distance of distinct vision, a white ob- 
ject Also appears of the same size as a black one; at a ci'^ater 
distance, the blue Hame embraces the red; that is, beyond the dis- 
tance of distinct visioQ the blue flame Is larger than the red one ; 
sad so also beyond this distance, the white object on black ground 
appears larger than the bhick object on white ground. In this way 
the phenomena of irradiation are connected by a cluun of experimen- 
tal facts with chromatic phenomena, which dlrocdy point the way to 
the explanation of the former. The c^iraiplcte expUuation is em- 
Lirsced by the proposltiuu, that fur a given distance (be capacity of 
accommodation of the eye is dlOerent for whi(e and black. 

la a rer'ent paper, M. Dove has added some proofs to those already 
given, of the fact ihat blue and red are plainly visible at different dis- 
Uficet. Beyond the point of distinct vision, a micrometer drawn in 
black lines upon a white ground appears as a gray spot ; when drawn 
in white lines on a black ground, it appears as a bright one. If a se- 
ries of parallel white lines be viewed tlirough a blue glass, the ob- 
server gradually receding until the lines run into eauh other and are 
no longer distinct, from this distance the lines, if observed through a 
md glass, will appear quite distinct. The reader may in this way 
ea^ly satisfy himself that the distance of distinct vi^on is considera- 
bly greater for red than lor blue. In the same way It may be plainly 
shown that the distance for white is also greater than for blue. It is 
difficult to obtain pigments of such c<]iib1 intensity that their combination 
■hall exhibit lustre, but the lustre can be readily obtdned as follows : 
— A drawing in whit£ lines upon a black ground is combined in the 
I with another in black lines upon a white ground atid 



viewed llirough a colored class held before both eves. With 

the ruby-^lass and bright light, the relief appears like polifth 

copper, fa this way we learn that the result, as regards lustre w 



irradiation, obtained with white and black, are alio true for ■ 
colon whatever. 
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'id. Thus aiso if we wish to make oarselTes heard withoet 

fgif we speak in a higher tone; and hence it is that when Ae 
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deep Toice of the seaman. sUvn^eneil hy the Rpreaking trunipet, ia 
Ii»l in the storm, llie abriti pipe of the toatswain itiil pierces tbroagh 
Ihe howl of winds and roar of "'avea. Savart has shown, by meant of 
the toothed- wheel, that the limit of Kiuibilit^ of the ear for grava 
btnes is extended by strengthening the strokes. The complete simi- 
larity- of the vibration caitses the mo^t peifect smnmition of impres- 
fii)n«, becaoBe the interferences which take place when the limes of 
uciUation are difTerent then fdit away. This uniformily renden the 
tone pure, and in the case of colors, renders them homogeneous. Blue 
■fcndi ia nme relation to red that a bi«her tone occupies with regard 
. to ft deeper one. With blue the vibrations of the retina are more fre- 
^nent than with red, as the vibrations of the tympanum are more fre- 
qnent with a high tone than with a deep one. Now it la proved that 
irith doep tones the limit of sensibility becomes contracted when the 
tone* beconw weaker ; and this is completely analo;K>us to the case, 
that by decreanng brightness, the limit of sensltnlity for the red rayi 
iboald become narrower. Hence with weak illumination, red, as a 
alar; (Gaappears ; while bine, on account of the greater frequency of 
ik vibrations, remains longer visible. 

"In this way," observes the Profeoor, "I explain to myself the 
noderful phenomena, regarding which, however, strange to say, no- 
body has expr«sBcd wonder, tha't by the weak light of the stars the 
Uteof tbe armaDient is rendered distinctly visible." 

Herewith is connected the tact that a prismatic spectrum obtained 
(mu light which has passed through a narrow aperture, has its color* 
towards the red end comparatively stronger when the light is intense. 
This is peculiarly plain if the spectram be viewed through a dichro- 
matic medlam, which permits the ends oC the spectrum to pass and 
eitiuguishes its middle, thus enabling both ends to bo immediately 
compared with each other. The dark space beyond the red end of the 
tpectrum, where the calorlGc effect is a maximum, would probably be 
dutlnctly viMble if the intensity of the sunlight were considerably in- 
created by concentration. This would be the experiment of Savart 
applied to colors. Probably to the subject we are considering, belong 
tlie eiperimentd of Sir David Brewster on the tines of Fraunhofer Id 
thi* portion of the spectrum ; although the facts observed appear to be 
referred to the destruction of spherical aberration, and not to the illa- 
minatinn power of the telescope applied. In a similar manner Iha 
limits ot action on an iodized silver plate at the violet end of the 
spectrtioi, become expanded with increasing brightness. 

If a person pass suddenly from a brightly Itluminated room into a 
very dark one, and then approach the place through which the light 
enlen until blue becomes distinct, it will be found that red is at 6rst 
muck more vivid. The eye must remain for some time in the dark- 
ened room, before the retina becomes as sensitive as in deep twilight 
When this is attained, the person may recede to a di.ttance from the 
place where the light enters, where the blue la still distinctly visible, 
and find that the red has vanished completely. Another remarkable 
lact observed by M. Dove waa, that among the numbers to whom he 
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•bowed. In bris|kt dajtight, the stereoscopic relief with blue ftnd red 
edgei, one dectared ibaC be saw only tbe drawing with blue lines, m 
through the red e^asa he could see noliiing whatever. The eyei at 
Ibis individual in brif;ht daylisbt, were in tbe same condiCioa a* a puE 
oinomai eyea by twilight — Load., Ed., ^ Dull. May., June i.65i. 



I 



At the leeaion tX the Fb)-aico-Medical Society of New Orleuw, 
April, 1853, Prof. Riddell, the original inventor ol' ihe MnoogUi- 
miCTDMope, exhibited and explained a dmpUfit^ation of thai importaot 
initniment, by whieb, at an expense not necessarily exceeding thirty 
or forty dollars, it is practicable, in existing compound microseopM of 
the ordinaiy foniiB, to replace the brass tube carrying the oculw' Knd 
objective, by an efficient arrangement for binocular vision. Ti> 
aDeamplish an ctiual divisioa of the pencil oflight immediately behind 
Ihe objective, and so effect its distribution to each ocular, only two rUm 
prisms need be Died. They must be of sucb form, that the faces, at which 
the light is immer^nC and emer^nt, shall fonn ciiual angles with ths 
&ce on which the internal reflection occurs. The chromatic dispeidon 
is a minimum, and really ootbing, wben these angles are each near 
flighty-seven degrees. This form is theoretically preferable. In ths 
instrument constructed, and shown by Proll Riddell, the Frencli 
rectangular prisms, such as sold by most opticians, were used, in which 
tlie equal angles alluded to, are forty-five degrees. The long sides of 
lliese, which are the reflccdng sunaces, face each other, and, wlula 
the edges next the objective are in contact, the upper ed^ an 
adjustable, so a« to vary at pleasure the inclination of the prums to 
eiich other. In its transit through these prisms, the lieht is reflected 
internally, and undergoes two re&actions which are aunost ntuluaUy 
compensatory. The result is satisfactory. To produce orthoicopia 
binocular vition, simple, not erecting eye pieces, are retiiuired. 

GLASS FOB MtCItOSCOPIC TEHT 



The tracings executed by M. Nobert, of Prussia, for microacopia 
test objects, are of the most curious character. Tbe plan adopted by 
him is to trace on glass ten separate bands at equal distance from saw 
Qtlier, each band being composed of parallel tines of some Iraction of 
a Prussiao inch apart ; in some they are 1-IOOOth, and in others only 
I-4000th of a Prus^an inch separated. 

To see these lines at all it is necessary to use a microscope with a 
magnifying power of 100 diameters ; the bands containing the fewest 
number ot lines will then be yiaible. To distinguish the finer lines it 
will be necessary to use a maa:nirying power of SOOO, and then the 
lines which are only l-i7000th of an inch apart will be seen as per- 
fectly traced as the coarser lines. Of all the tests yet found for obiect- 
gtasses of high power these would seem lo be most valuable. Iheaa 
tracings hare tended to confirm the undidatory theory of light, tha 





KATUBAL PHILOSOPHY. 



-ent colon of tbe ipectrnm beins exhlbitMl in the ruled spaces 
-ding to the separations of the lines; and in those coses where 
&B diilances between the lines are smaller than tbe leogths of the 
Tiolel light ware*, DO color is perceived : aod it is stated that if io- 

Snaliliea Amonnting to -00003 line occur iu some of tbe syslems, scripea 
another color would appear in tham. 
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ne folbjwing notice of aa improvement in tbe naanufacture of 
kMes, u ^ven m Newton's (London) Patent Journal : 
I Hia dioptric lens, heretofore in use, for sea-lights, or other li^ta 
rafniRng gfeat intensity, being constructed of single zones or rings 
nade vf of Kgments according to tlie diameter of Uie r«[uired lent, 
kas iodoced a belief that glass could not be prepared without incurring 
tba expense of grindins; and polishing tbe curved surface, and that 
ccnkomy dictated a mc£od of manufacture embracing a center and 
MNiea or segmeDta. The inventor was induced to exanune the method 
of ihe construction of the built-up Ions, to trr and reduce the expense 
irilhout diaunisbin^ the strength of the liglit, eommenoing with the 
nxgestioDSof fiulIoD, that a spherical body, from its thickness, absorb* 
Bm according to its density, aod that a sectional figure of any required 
lE^ie and thickness could be cast of glass and ground in concentrio 
'flnw. to produce a lens, as partially accomplished by Abbe Rochon, 
irio pr«p»red the way fur the manufacture of the dioptric lens in se- 
pMSte ^eces by tbe ingenious f resne!, termed " the annular band 
Ibm/* wucli is non used in our best Ught-hoiues. These lenses are 
nqr eopeniive, for each separate piece must notonly have its surface) 
tnoed with great accuracy, but all the separate piocee must be ar- 
iSDged to each other, so that when put together they shall forma per- 
fect whole. This invention is to produce a dioptric lens which shall 
present all the practical advantages of Fresnel's annular band lens, at 
so cheap a rate as to admit of its being applied to all purposes requir- 
ing intensiiy of ligiit. The inventor makes dioptric lenaes in one or 
several pieces, moulded and pressed into the form required for tbe 
surfaces ; and when mode in several pieces, tbe required fit of the 
several piarta is produced by giving the reversed reauired form to 
meul moulds in which the molten gloss is to be run and pressed. To 
promote focal intensity and prevent the absorption of light, each lena 
a manu^tured as thin as tbe size and number of concaritiea and 
nil! permit 

CELLS POR MICROSCOPIC OBJECTS. 



i. Beale, Is Ulen from th« 



^ following communication by Mr. L. i 
3opic Journal, October, 1852. 
) time ago a very simple method of perforating thin glaM 
eocurred to me, which has been found to answer eicecdingly well, 
and it has this great advantage, that the microscopiit can make cellt 
for hioiMlf of almost any dimeniioot required. 




jUWFAI. OT SCnWTIFIC DIBCOTBRT. 

Th« priocipla of the procesa depends apon tlie fact. thU a cnck 
•rill not exlend acroM any part of a piece of thin glass which is fi^cd 
hf muinc ^oe to any firm surfece to which it is capable of adherinj. 
'Dm td^ of the tiiin gloss may be broken in all dircctioiis, but the 
crack will extend only up to the marine glue and no farther. If 
pi«uti of tliin ^lass be fixed by marine glue to one of the thick u 
cioiM ii( tube use<l for making cells in whii:h injections itre mounUd, 
■nil ollowad to cool, ft hole may be made in the centre with a file, 
whidi may then be carried round the edges, and a thin glass cell ex- 
•clly the size of the thick one is produced. It is removed by heating 
iho glass, and may then be transferred to a slide and fixed at once, ai' 
tha glaa adhering to it can easily be removed by soaking it fbr a abort * 
tiinu in potash. The surfaces may be roughened, or the cell may be 
ground thinner by rubbing it on a flat surface with emery powder in 
lbs usual way. All that is requisite, then, to make thin class cells of 
any r«quirfd form and dimensions, is to obtain a perfect^ flat, thick 
nag, lo which the giaaa may be cemented, and in a few minutes ser- 
erallhiu cells of large size may be made, and at Ten" trilling cost. 

The usual plan of^constrncting the deep glnsa ceUa, by joining to- 
gether s«veraJ slips of thick plate glass, the edges of which have been 
EudJ perlectty flat, and cementing them at the angles with mariiie 
a, is a process of considerable labor. For some lime past I have 
D endeavoring to devise a method by which these cells could be 
more readily made, as their advantage over bottles for mounting many 
preparations is obviously great The process about to be detuled 
requires some practice, but, when this is acquired, cells may be made 
much more rapidly than by the old method, and have the advoal^ 
of potsessing fewer joins. 

A tdip of plate glass, of the required depth, of about the eighth of 
ta inch in thickness, and of suOicicnt length to make all four 
(Idw of the celt, is taken. The length of each side is lo be sccu- 
Mtoly marked upon it with a spot of ink, and in tliese situations the 
bUm is Io be carefully and very gradually raised to a red heat 
in the blow-pipo lltin>e, and then bent so as to form a good aade ; 
CftlV buiiig tniitfu »ot to twist the gloss in the slightest degree. The 
Qthi^ au^Tua aro ll>ru»^1 in the same manner, each being cooled as 
gtvuluitlly M it wii> hiwt<>d. The ends are to be afterwards cemented 
tt^udiur by bv«t!Uj[ in thi' blow-pipe. If the last side when beat 
(VlUid ihuuld Imi (vuuiI li> bi> loo long, a small portion can be cnt o< 
■ baliiaei ■ ■ ■ ■ 



b/ (ud oi' the diaiiioud, and, with a 




e in beatjng the ends and 



'lure may be made; or, if^ preferred, the 
ho centre of one of the sides. In this way 
l«rUlf an inch in depth, or rather more, and of any 
I gn»t diHiculty in constructing cells in this way 
l||TM^kill|[ in the process of heating or cooling, and 
tt>« iidit lo twist when the glass is softened m the 
, The Ullor diffiiiutty is soon ovemorae by pmc- 
IJ bt anided if. instead of the ordinary plate 




riu(, nsttpned &nd well-anoealed flint gUu were employed ; and I 
Mji«ve that, with this modifipation, the con»tniclion of cells woald be 
■nch nmplified, and they niighc be made at a cost far teas Lban tbat 
fbr which built glacs cells can now be obtaioiid. When the anglea are 
braied and the (tlais joined, the surfacesarc ground flat in the usual my. 
AAfT grinding they ore fixed to a flat pkte-glass slab with marine glue. 

IMPROVEMENT IS REFLECTING TELEfiCOPEa. 

At a reci^nt meeting of the Royal Astronomical Society, &Ir. Grove, 
F. R. S. made a communication respecting some means he hod lately 
employed with suuess in improving ordinary refracting telescopes. 
It is known, that in the object-glasses of these instruments the chro- 
matic aberration is, oa it is termed, over-corr«cted, while, praclicaily, 
the spherical aberration is imperfectly or undei^orrect«d. Mr: 
Grove had tried many expedients to remedy or abate these defect! hy 
" able tt - ' -' - -- -■ - -- "■' - ■ 



1 19 generally increased to such ai 
greatly deteriorate the performance of the instrument In some 
cases where the inner curves of the flint and crown glasses approxi- 
mate, Mr. Cirove had omplojcd with success a hichly refracting ce- 
ment, made of very clear resin and castor-oil, which, acting as a uiird 
lon« or convex meniscus of a. medium disporsine the colored spaces 
differently from the other two lenses, correctea to a very Brcat de- 
cree the chromalic without increasing the spherical aberration. 
This compound forms an excellent tough cement; it is nearly, and 
may be absolutely, colorless, and might possibly be used in small 
telcKopes instead of a flint-glass. With telescopes in which the 
eurT«s would not admit of a cement be had tried lenses of plate- 
gbw, placed at opposite distances between the abject and eye- 
clauea of the telescope ; this plan he conceived was applicable to 
by &r the greater number of common tele.'tcopes, ana much im- 
proTed their performance. It differs from the plans of Littrow, 
nogen, or Barlow, in consisting of a convex tens, and in being ap- 
plicable, at a veiT trifling expense, lo telescopes constructed in the 
ordinary way. Air. Grove hod tried various curvatures and dis- 
tances of this inteq>osed lens, but as his experiments were made 
for amnaement, and with no notion of publication, he had not * 
noted the details. The following was the best result he had ob- 
tained : In a five foot four inch telescope, having a clear aperture 
of 3-6 inches, a small plane convex lens of plate-glass, of six feet 
focus, was placed, at a distance of one foot from the eye-glats, 
with the plane side towards the eye ; the diameter of this lens 
need not be more than an inch, and it can generally be at- 
tached with cose to the inner extremity of the sliding eye-tube. 

This had produced so beneficial a result that a mediocre ir-' ' 

had been changed ini , ,, 

inner ring of Saturn, defining b«HI 
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Ting, and dinding double itArs well up to & second of tpace. 
iect of eucb a lens u three-fold .' — Isl, it bringn buck the ov 

of the object-glaas; 2dly, being of a glass acling eomcwliat 
oinerently on tht' ciSorcd ipnecs, it causeu them to overlap, anil give* 
a gtvater residuum of white light ; and Sdly, upon the Uuj'gheliiui 
ej'e-piece, it lesseas the spheriod aUirnitioa iy receiving the more Tft- 
frangible at a less oblique incidence than the less ren^angible nyi. 
It will be obvious, lint the nearer the interposed lens is to the object- 
glass, the less should its curvature be, but in proportion as the object- 
^M* is approached, the difficulty of cenlcring and defect* in curva- 
ture become uiore felt; if, again, the iulerpoaed lens be brou-*!!! very 
near the eye-glaas, less effect upon the aberration is produced. Pnc- 
tically, lenses having loci sowewlmt greater than the object-gUai, 
and planed at a diatance from tlic eye-gUss of from one-founb to one- 
fiiUi of the fatal length of the object-glass, will be found to answer; 
and the eflect being ODO of degQcu, no mathematical accuracy in Uw 
■ ! is required. 



A great deal of attention has been given in Europe to certain me* 
talic mirrors fabricated in China — in which forms of letters, flowe?», 
and animals are pmbossed on the bock, which is not polished. On 
looking directly and as closely as possible on the polished lace, ng 
trace of those figures is seen ; but if the mirror is made to rellBct tlio 
lays of the sun upon a wall or screen, the ornameuta on the back an 
pt^nly seen in the rellected light. Many attempts have been made 
to explain this phenomenon, but hitherto unsuccessfully. On die tat 
of April, however, M. Biot exhiljiteil to the Academy of Sciencda in 
Paris, one of Ihesu mirrors, madd'by M. Lerebours. It appears that 
iu 1811, MM. Arago and Biot suggested an explanation, founded on 
the &cl, that as the embossing of the bock surfaces gave different ibiclt- 
nessea, and therefore different reiustance to the metal when the &M 
oame to be polished, the surface opposite the raised portion! would be 
more resistant, and would be raised in a convex form, while that op- 
posite tlie hollow would, under the same pressure, be slightly coDcna 
— these effects being so slight aa to be iuvisihle to an oi'ular eiamtna- 
ttOD of the surface, but becoming manifest by the deviations impreand 
oo the reflected rays. To test this tliGory. M. Lerebours took an 
ordinary daguerreotype plate of copper plated with tdlver, and on the 
copper back he engraved a crescent, and then polished the fdate. 
Looking directly on il, and as carefully as possible, nothing is teen ; 
but when the sun's rays were received ou the pkte and thrown od ft 
acreen, the form of the crescent was clearly defined in the reflected 
image, darker or lighter than the rest, according to ihe distance of fltf 
nuTur from the screen. 
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The (bllonin^ is an abstract of a lecture recently delivered before 
ibe Rojai IiuUtution, Englftnil, by Prof. StokM, When a weak acid 
ulalion of quinine is jircpared, br dissolving, suppose one part of the 
rammercial iJisulphate in 300 |iam of wati:r acidulatud wilb sulphuric 
acid, a fluid is obtained which appears colorleiis and transparent when 
viewed by transmitted light, but which exhibits nevertheleis in certain 
aspects 8 peuuliar tky-blue color. This (.-otor of course had frequently 
been noticed ; but it is to Sir John Herschel that we owe Uie Rnl 
■Bilru of the phenomenon. He found that the bluo light emanalea 
h aO dtTBCtions from a very thin stratum of tluid adjacent to the sur- 
Ive (whedier it be tlio free surface or the aurfnce of contact of the 
Wd with the containing ^lass vessel,) by which the int-ident roya 
«Ucr th« fluid. Uia expenments clearly shoiv that what here lakes 
phee u not a mere luMieuiiun of light into a portion which U dis- 
powd and a portion which passes on. but an actual analyna. For 
Aw the rays liavc once passed tlirotigh the stratum from which the 
lihie dispersed light cornea, they are deprived of tlie power of produc- 
ing the same effect ; tliat ia, they do not exhibit any blue stratum when 
they are inctdeat a second lime on a solution of quinine. To express 
the modilication which the transmitted li<-ht had undergone, the further 
nature of which did not at the time appear. Sir John llerschel made 
of tlie t«nn " epipolizod." Sir David Brewster had several yean 
ducovored a remarkable phenomenon in an alcoholic solutiou 
coloring mailer of leaves, or, as it is called by chemisti, 
This tluid, when of moderate strength and viewed acrois 
^rate thickness, is of a fine emerald green color ; but Sir David 
found that when a bright pencil of rays, formed by condens- 
m's light by a lens, was admitted into the fluid, the path of 
ntjs was marked by a briijhl beam of a blood red color. This 
>gu1ar phenomenon he haa designated internal dispenion. He sup- 
posed it to l>c due to suspended particles which reflected s red light, 
and conceived that it might be imitated by a fluid holding in suspen- 
sion an excessively fine colored pm'ipilate. Prof. Stokes stated, that, 
^^^yiug bad his attention called some time a^ to Sir J. Uorschcl's papers, 
^^^Uud DO sooner repeated some of the experiments tliaa he felt an 
^^^Eeme interest in the phenomenon. The reality of tlie epiooUc 
^^^B|faiB of light was at once evident from the experimonte; and he 
^^^Boonfideni that certain theoretical views reepei'ting tlie nature of 
Ij^ht had only to bu followed fearlessly into their legitimate conse- 
quences, in order to explain the real nature of epipolijeed light. The 
exhibitiou of a richly colored beam of light in a perfectly cluar fluid, 
when the observarioa is conducted in the manner of Sir David Brew- 
r, seemed to point to the dispersions exhibited by the solutions of 
' le and chioro|>hyll as one and the same phcnomcjion. The 
fluid, as has been already stated, diBpcne« light of a blood red 
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color. ^Vlien tb« transmitted light is subjected lo prismatic aDiiIx»'*i 
tbere is found a rcuiarkabi}' intense baud ot sbsor(>tioD ia the red, 
beiidea certain other absorption baods, of less inteDBit)-, in other parts 
of tbe Epeutrum. Kolhlng al first xeemcd more likely than tbat, v 
consetjuence of some action of the ultimate molecules of the medium. 
t^e incident raya belonafing to the absorption band in tbo red, -witln 
drawn, as they (.■erlainry were, from the incident bcatu, were girea 

out in all directions, instead of being absorbed ir '' ' '' 

oolored media. 

It might be supposed tbat the incident Tibrations of the lumi■lifl^r- 
ous ether generated synchronous vibrations in the ultimate molecnlM, 
and were tberebv exhausted, and that the molecules in turn bet'ame 
centers of disturbance to the ether. The general analogy between 
tbe phenomena exhibited by the solutions of chlorophyll and of auin- 
ine would lead lo the expectation of absorption bands in the l^ht 
transmitted by the latter. If these bnnits were but narrow, the liebt 
belonging to them might not be missed in the transmitted beam, unfeat 
'' — e specially looked for; and then the beam might bo thus "ejup- 



I 



olized," without, to ordinary inspection, being chancred in its prop«r- 
tiea in any other respect. But in subjecting the light ' 
analysis, first with the naked eye, and then with a 



no absorption bands were perceived, A little further raded 
Aowed that even the supposilion of the existence of these ba.._ 
■would not alone account for the phenomenon. For the rav« pro- 
ducing the dispersed light ^ we confine our attention to the ill' ~ 
stratiun in which the main part of the dispersion takes place] are c 
bauited by the time the incident light has traversed a stratum t 
fiftieth of an inch thick, or thereabouts, whereas the dispersed rftyt 
traverse the fluid with perfect freedom. This indicates a differenet 
of nature between the blue-producing rays and the blue rays pro- 
duced. Now, as the lecturer stated, he felt very great confidence in 



ipletely d 
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nciple that the nature of light is completely defined byspeeiff- 

ing it£ refrangibility and its state as to polarization. The difiei<enc« 
of nature, then, indicated by the phenomenon, must be referred to m 
difference in one or other ol these two respects. At first he took fbr 

S anted tbat thers could be no change of refrangibility. The refnne- 
ility of light had hitherto been reskrded as an attribute absolute^ 
iovariable. To suppose that it had changed would, on the undulator^ 
theory, be equivalent to supposing that periodic vibrations of one period 
could give rise to periodic vibrations of a different period, a snppoa- 
tion prcsentiDg no small mechanical difficulty. But the hypotaeail 
which he was obliged to form on adopting the other alternative, ni 
Ir, that the di Acre nee" of nature had to do with the state of polarisa- 
tion, were so artificial as to constitute a theory which appeared utteri/ 
extraii^nt Ho was thus led to contemplate the possibility oT ■ 
change of refrangibility. No sooner had he dwelt in his mind on thb 
nipposition, than the mystery respecting the nature of epipoliMd 
light vanished ; all the parts of the phenomenon fell naturally into 
&eir placet. So simple did the wUoIq e^^WuJ ' ' ~ 
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iuire ihe fundamental livpntJiesia was admitlcd, that lie could not Leip 
fi-'i'IiDg slrongU- imprca«e<l that it would turn out to be true. Il« 
initb or Ekllavy wiu a qutiitiioa easily 10 be duL'ided by experiment i 
tlu9 experiments were pertbrmed and resulted in its fonipUu m- 
abEsbment. 

^e lecturer then described what may be regariled aa the funda- 
mental expetiment. A beam of Hunli^rht was rellected horizonlall/ 
ttroDgh a vertical slit inio a darkened room, and a pure spectruni was 
fanned tn the usual manner, namely, by transmitting this Ijght through 
a prism at the distance of several test from the slit, and then through 
a leni close to the prisat. In the ai;lual experiment, two or thrtui 
priims were med, to produce a greater angular separation of the 
cfjlors. Instead of a acreen, there was placed at the foi'ux of the lens 
a vessel conl^niug a solution of sulphate of quinine. Il was found 
that the red, orange, &i;., in foet, nearly the wbole of the viuble rajra, 
passed through tht fluid as if it had been mere water. But on arnv- 
iii^ about the middle of the violet, the path of the rays within the 
lluid was marked bv a sky-blue light, which emanated in all directioni 
from the fluid, as if the medium had been xelf-lumiooug. This blue 
light continued throughout the region of the violet, and far beyond, 
in the region of the invisible rays. The posterior surfece of the 
luiatoous portion of the fluid marked the distance to which the inci- 
dent rays were able to penetrate into the meilium before they were 
exbauBted. This distance, which at first eKccedud the diameter of the 
'^ pel. decreased with great rapidity, so that in the greater part of the 
■Ue reeion it amounted to only a very small fraction of an inch. 
t fixed lines of the extreme violet, and of the more refrangible 
nable rays, were exhibited by dark planes inlerruptiDg the dis- 
d light When a small portion of^ the incident spectrum was 
^1 By stopping the rest by a screen, and the correspondins beam 
e dicpersed light was retracted sideways by a prism held to the 
fit waslbundlo consist of light having various degree* of refcaogi- 

^, with color corresponding, the more refrangible rays being more 

HJUDdant than tho less refrangible. The nature of opipolizud light is 
now evident; it is nothing but light from which the highly refrangible 
invisible rays have been withdrawn by ttanamitdng it through a solu- 
tion of quiuine, and does not dilTcr from tight from which those rays 
have been withdrawn by any other means. The dlficrenuo of nature 
uf the illumiiiBlion produced by a change of refrancibility, or " true 
internal diBperdoa," from that due to the mere scattering of light, mar 
be shown in a very instructive form by placing paper vrosbed witll 
sulphate of quinine, or a screen <>f similar properties, so as to receive 
a long narrow horizontal spectrum, and relacting tUs upwards by a 
priuu held to the aye. Were the luminous band Ibrmed on the paper 
due roiircly to the scattering of the incident rays, it ought of course 
to be thrown oblii^uely upwards ; whereas it ia actually decomposed 
by the prism into two bands, one ssccndin)!: obliquely, and consuttiug 
of the usual colora of the spectrum in their natural order, the other 
horiaoutally, and extending far beyond the more r'' "' 

; 




176 



ANNUAL OP SCIENTIFIC DISCOVERT. 



I 



end of the fortner. Whatever be tbe screen, tbo horizonti^ band ii 
alwajs situated below the oblique, aince there appears to b« no «see^ 
tion to the law, that when tbe refrangibility of Ji{;bt ii changed in t^ 
manner it is aluiaija louxred. Thu general appearance of eome highly 
"Eenaititc " media in the invisible rays was (ben exhibited by meant 
of the flame of sulpbar burning in oxygen, a tource of diese rayi 
whiuh Dr. Faraday, had in some preliminary trials found Tory etfica- 
cioua. The chief media used were articles made of class colored by 
vraniiun, and solutions of quinine, of horse-cheitnut bark, and o( the 
Ked« of the datura stramonium. A tall cylindrical jar filled with 
T>al«r showed nothing remarkable; but when a solution of hone- 
chestnul bark was poured in, the descending fluid was strongly lumin- 
iMis. The experiment was varied by means of white paper on which 
words had been written with a pretty strong solution of Eulphat« of 
quinine, an alcoholic solution of tha swds of tbe datura stramonium, 
and a purihed aqueous solution of horse-chestnut bark. By gaslight 
the letter* were invisible ; but by the sulphur light, especially when 
it had been transmitted through a blue glass, which transmits a much 
larger proportion of the invisible than of the visible rays, the letl«rsap- 
peared luminous, on a comparatively dark ground. A gla«» *eaBel 
containing a thin sheet of a very weak solution of rhromat« of potatb 
allowed the letters to be seen as well, or very nearly as well ta before, 
when it WHS interposed between the eye and the paper ; but when it 
was interposed between the llame and the paper the letters wholly dis- 
appeared, — the medium being opaque witn respect to the rays which 
caused the letters to be luminous, bat transparent ititii respect to the 
rays which they emitted. It was then remarked what facilities are 
thus aflbrded tor the study of the invisible rays. When a pure vpec- 
tmm is once formed, it is as easy to determine the mode of absorptioti 
of an absorbing medium with respect to the visible rays. Itisraffi- 
cient to interpose the medium in (he path of the incident rays, and to 
notice the effect. Again, the eSect of various flames, and other Murcea 
of light on solutions of qninine, and on similar media, iutUeatei the 
richness orpovertyof those sources with respect to the highly refnngi- 
ble invisible rays. Thus the Ilames of alcohol, of hydrogen, &c., of 
which the illuminating power is so feeble, were Ibund to be verv rich 
in invisible rnys. Tbis was still more the case with a small efectric 
i[iark, while the fpark from a Leyden jar was found Co abound in nys 
Of escesively high rcfningihility. These highly refrangible layi 
were stopped by glass, but passed freely through quarti. These 
resnlU, and others leading to tbe came conclusion, had induced the 
lecturer to order a complete train of quarti. A considerable portiMi 
of this was fioished before the end of last August, and was applied to 
th« examination of tbe solar spectrum. A spectmm was then obtained 
extending beyond the visible spectrum — that is, beyond the extreme 
violet, to a dislaote at least double that of the formerly known 
chemical spectrum. Tbis uew region was 6lled with fixed lines like 
the regions previously known. But a spectrum far surpassing thi* 
was obtaisea with the powerful electrical appatatus belonging Ut Iko 
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re from metallic points furnishwl a Bpectnim 
DO less than »ii or fight iima as long as the visible apectrum. Tbia 
was in fact the spectmin which had alreadj' been exhibited in connes- 
ion with the fundainental experiment. The prisms and lens wbicb 
the lecturer bad been employing in forming the Bpcclnim were 
■ctu&Uy made of iiuarti. Tne spectrum tbua obtained was filled from 
end to end with bright bands. When a piece of glass was interposed 
in the path of the incident rays, the length of the (pectrum wu 
reduced to a small fraction of what it had been, all the more refracted 
part bt'ing cut away. A strong discharge of a Leydec jar bad been 
found to give a spectrum at least as Itm^ as the former, but not, like it, 
consisting of nothing but isolated bright bands. The lecturer then 
explained the grounds on which he concluded that the end of the 
solar spectrum on the more refrangible side had actually been reached, 
zH> obstacle existing to the exhibition of rays still more refrangible, if 
nefa were present. He stated also that during the winter, even when 
tte ino shone clearij, it was not possible to see so far as before. At 
■pring advanced bo found the light tontanualiy improvingi but still be 
ms not able to see so lar as he had seen at the end of August. It 
wu plain that the earth's atmosphere was by no means transparent 
with respect lo the most refrangible of the rays belonging to the «olu 
spectrum. 

O^ TUE CHEMICAL ACTION OF BOLAB BADIATIOXB. 

At the last meeting of the British Association, Mr. Robert Hunt 
presented a report on the coutinuation of an examination of the 
chemical action of the rays of the prismatic spectrum, after it had 
been subjected to (he absorptive influences of difierent colored media. 
The mode of examination adopted has been to obtain well-defined 

rtra of a beam of light passing through a fine vertical slit in a steel 
■ by prisms of flint and crown glai<s and of quartz. The spectrum, 
ing concentrated by a lens, was received upon a white taolet and 
subnuttcd to careful admeasurement; the colored screen (sometimes 
colored glass and sometimes colored fluid) was then inlerpoeed, and 
the alterations in the chromatic image were carefully noted; the che- 
mic^ preparation was then placed upon the tAblct, and the chemical 
impression obtained. The relation which this image bore to the lumi- 
nous image was a true representation of the connexion between the 
color of a ray and its power to produce chemical change. In the re- 
port made to the Beliast meeting of the British Associatioa, the results 
of experiments made upon glass (ablets prepared by the so-called col- 
lodion process were alone given. In the present report, the examina- 
tion has been extended to the photographic preparation known ai the 
calotype, and to Iodide and bromide of silver in their pure states and 
when excited by gallic acid. M. EdmonU Becquerel, in a pajior com- 
municated to the Academy of Sciences, states " that when any part of 
the lumiiious ipectrum is absorbed or destroyed by any substance what- 
•vWi Uw put of llw chemical raya at the HiDe nCnn^UWx.^ \« bi^u^-^ 
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deatrofcd." The author's experiments, as recorded in the former 
ceport, and those now detailed, prove that this conclusion baa been 
formed too hastily. Although tliere arc many absorptive media wbicli, 
at the same lime as- they obliterate a particular colored ray, destiof 
tlie chemical action of that portion of the apectrum, yet there are a 
■till more extensive series which prevent the passage of a ray of {pTfn 
TefrangibilitT, and do not, at the same lime, otntruct tlioae rays wUcb 
Kra chemically active of the same de|cree of refrangibilitv. Thit ^i 
particularly exemplified in the case of glasses colored yellow by diA 
ibrent preparations. With some of these the blue rays are oblitervted, 
iiie chemical action of this part of the spectrum not being interrupted 
vhcreas in some other examples those rays permeate the glii»,butBi« 
almost entirely deprived of chemical power. A still more curiotu bet 
U noticed in Uiis report, for the Hrst time, of some meilia whicH Wve 
the power, as it were, of developing chemical action in a panicii^ 
part of the ipectrum where the rays did oot appear previously to pot- 
leas this power. Several glosses e.xhibited this phenomenon to a cer- 
t^Q extent, particularly such as were stained yellow by the oxide of 
rilver ; but ouo glass slioned this in a remarkable manner. Tlu*glaa 
yellow when viewed by transmitted light, but it reflected paid 



niys down to the green, and rendered the yellow far less 
than usual. In nearly every case the yellow rays are found to be not 
merely inactive, chemically, but to ac^vely prevent chemical actkm. 
After the spectrum has tioen submitted to the action of this elaUi <Ul 
ehemicat power is confined to thh j/etloie ray. The author hasliitheTto 
■upported the view thai photographic phenomena and the illumioaliDg 
power of the sunbeam were distinct principles, united only in their 
modes of motion. He was led to this fhim observing that where tlieia 



change 1 and llmt as illiuninating power diminished, the chemical cJie- 
Domena of the solar raya increased. The results, however, whicb ba 
has obtained during (he brief sunshine of the present summer, lea^ 
bim to hold that opinion in suspension. In mauy of the spectra olv- 
tuned (copies of which will be appended to the printed report) thera 
f^ipears to be evidence of the conversion of one form of force lato 
another—the change, indeed, of liglil into act'mUm or chemklj 
power 1 and, again, as in Mr. Stokes's experiments, the exhibitioa o[ 
the ordinarily invisible chemical rays in the form of ligkL 

INPLUEKCE Of BOLAB KADIATIOXe UrOX VEaETATIOSt. 

A memoir has recently been presented to the French Academj'' by 
U. Gasparin, in wlucb he examined the utiliH' of adopting a new la- 
ment for the appreciation of the part due to solar radiation io 
iling the phenomena of vegetation. When we compare different 
may observe that the productions of our locality are not 
n to its average temperature : we see the olive bairen at 
ce), where the raeniity stands in the thermometer at 14' 
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ntigrade), wbile it is fertile in Dalmatiai, where the temperature 
vragea onlv 13° ; tbe limit of grape Tines ends upon the banks of 
ine Loire, while it includes, on the hanks of the Rhine, regiooa where 
th) vrerago temperature never exceeds 10°. Harvest is secured iu 
Idndon with a temperature of 1 7°, while at the same time it ia made 
ttUpsal, where the average temperature is only 15°. We are tho* 
Arced to acknowledge that theae phenomena depend on the presenco 
vt an important element of calorification ; luminous heat, which ele- 
tMcB the temperature of opaque bodies above that they can receire 
fi«m the diffused heat of tbe atmosphere. 

U. de Gaeparia has adopted an ioBtrument, composed of a sphere of 
Ait> copper, ten centimetres in diameter, with an aperture on top, in 
winch a thennometer is placed, with its bulb as near as possible in the 
center of the sphere. The aperture is then closed with gum lac or 
mx. The sphere is coated on the outside with two coatings of lamp- 
bbck, applied with some drying oil, and then definitively attached to 
Ae top of an isolated pole. Whenever the sun shines, whatever ma^ 
beite altitude above the horizon, the sphere always intercepts a lumi- 
hdu &sc«* of the same dimension, and the ascension of the interior 
dunoometer above the environing temperature, observed in the 
dlade, nves a precise measure of the part luminous radiation beara in 
■eemtpliahing tbe phenomena of vegetation. 



OS THE COMP0.91TION' or COLORS. 

Stherto the experiments upon the composition of colors, have been 
fcw and unsatirfactory. The fundamental problem is evidently to de- 
tatnune tbe colors which result from the combiualion of two or more 
Aople colors, which cannot be suitably determined, except by direct 
nperitoients made with the colors of the solar spectrum as pure aa 
ptmible. Newton is the only person who has tried suchexpenments; 
^1 others who have been occupied with the same subject, P. Caslel, 
Mayer, Lambert, Hay, Forbes, have studied the compositioa of colors 
by mixing coloring materials, and it is b^ experiments of this nature, 
they have endeavored to show the possibility of reproducing all the 
colors by means of three simple colors. The evident imperfection of 
these researches deMirmined M. Ilelmoltz to study the question anew, 
making use of the means tbe modern physicist possesses to obtain the 
colors of the spectrum entirely pure and homogeneous. 

It is particularly the hypothuais which reduces al! colors to three 
fundamenljil colors that occnpied M. Helmoltz. This hypothi ' ' 
been conceived in different manner by different physicists. 

IsL We may admit simply that by means of three colors we can 
duce all possible colors. 
We may attribuW an objective existence to tbe three funda- 

(ntsl cdors with Mayer and Brewster. 

'M. We may' sajj with Toung, that the three colors correspond '- 

t three principal impressions of the optic nerve, and thi ' 

B produces the other impressions. 
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M. Hclmoltz coDtiders onl^ the firat Mtd third positions, reserriBj 
for a apevisl memoir a discussion of the views of Brewster. He en- 
desvora to delermiae the colors protluced by a mixture of two or 
more colon of the spectrum, makin« ute of the following amjigement: 

The Murcc of lieht waaaslit made in the fonn of a V, cut ia* 
black «reen, and ilTumiaaled by the light of the clouds, or by a larKB 
white acrecn, upon which the sun'a rays fell ; the two branches of lEe 
;, inclined 45° to the vertical and were consequently, at ri|U 
ancles with each other; at the distance of 14 feet was placed a prm 
of flint glass, its refmcling angle vertical, in the position of minnaiia 
deviation, the rays refracted by this prism were immediately re- 
ceived upon the objectrglass of a small telescope which served.lhc 
purpose of observalioD. Upon covering one of the branches ot &t 
■tit with an opake screen, one could perceive by the aid of the tde*> 
cope, a spectrum of the form of a purailelogrom. having two ijdei hor- 
izontal, and two parallel to the slit through which the nght passed. lo 
this spectrum the principal rays of Frannhofer were distinctly TWUe, 
anSDeed parallel to the slit, consequently, upon permitting the light 
from both slits to fall upon the telescope at the same time, two spw- 
trums were formed marked by bnnds parallel lo the two brancbea of 
the slit, and which partly covered each other; iho slit was oT such 
dimensions thnt one colored band of one spectrum, crossed bH the 
colored bands of the other, which thus permitted one to examine the ' 
effect of the combination throughout ; in looking through the telescope 
&11 these combinations were rimultaneously visible, and to judge cor- 
rectly of the resulting tints, it was necessary to examine them Mpt- 
rately. To effect this, the telescope was directed so that the interiM- 
tion of the cross hairs in the focus of the eye-piece, was npon the 
eombinallan it was dewred to examine, and then the eye was mth- 
dmwn !5 or 30 inches from the eye-piece in the direction of the udl 
of the telescope, in this position only a very small space in the centn 
^ the field could be perceived, enabling one to judge of the color 
without l)^ng induenced by the neighboring colors. This poailiOB 
of tbo eye was maintained by means of a hole pierced in ft lu^ 
bhu.'k screen. When the compound tints liod l>een thoroughly deter~ 
mineil the two composing tints were observed by covering auooci- 
lively one and the other branches of the sliL Whenever the ^ 
approached the white, it was estimated by comparison with a km 
sheet of paper, perfectly white, which encircled the oye-piece of tu 



In short, to vary in a known ratio, the relative intcniily of tbe tM 
(Component tints it sufficed to change the prism from the vertical pOMr 
tton and incline it as might be necessary; by this arrangement the 
ibrm of each spectrum was cluinged, one approochiug the fono of a 
rectangle, and the other elongating more and more, the surfuces of &U 
two spectrunis. and consequently the different colored bands cowed le 
be equal, and since each swctrum was produced bv the same qiianlitr 
ofwhjlelij[ht.lho intensities at th - '■ ■ ' - ( 

ftnd since it was easy to detcrniin 
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spectram* to that which they presented when tJie prism was vertical, 
ii is clear ihe intensity could be determined, being in exactlv an ia- 
verae ra^o. Nererchelcss, this arrangement was not applicable when 
it wa* desired to diminiah very (jreatly the intensity of the light of one 
spwctrum, for upion inclining the prism suflioiently, the colors ceased. 
til be pure and distinct. In this case, leaving the prism in its vertical 
position, one of the branches of the slit was covered with screens more 
or less transparent, such as paper oiled and not oiled. 

The results of the experiments upon the combination of two colors 
loay be summed up aa tolloivs : 

IsL The red gives with orange an orange-red; with yellow, an 
orange, the two compound lints not being distinguished aensibly from 
the draoge-red and the orange of the spectrum ; with the green the 
red gives a yellow more pnle than the yellow of the spectrum, which 
pnwni into an orange, or red, or greenish 3'ellow or a green, according 
tthth* increase of the proportion of one or the other of the composing 
coUffi with the" bluish green there is produced a flesh-colored tint; 
nifk ttEure blue, a rose-red tint passing into a violet or crimson-red, 



■ccar^nz to the predominance of blue 0: 

hi. The orange with yellow gives yellowish orange ; with the green, 
< yellow very pale ; with the blue, a flesh-color ; and with the indigo 
and violet, a carmine red. 

SA. The yellow gives a greeniah yellow with Ihe green.and a green- 
iab wliite with axure blue ; with indigo blue the yellow gives pure while ; 
wm the violet, the white assumes a flesh-dnt, passing to whidsh violet 
or ydlowish white, according as wc increase the proportion of violet 
otfdlow. 

^h. The ereen gives with blue a bluish green ; withindigoalightcr 
tint, more dull and mixed with white than the blue of the spectrum ; 
mth the violet, the greeu (^ves likewise a light blue. 

Sth, The blue mixed with indigo gives intermediate shades, mixed 
with violet it gives a dark blue, hut not so deep as the indigo of the 
spectrum. 

f)(h. The indigo whh the violet gives intermediate shades. 

The moat remarkable fact contained in the above observations is 
evideatly the production of white by the combination of yellow and 
lllae. We are so accustomed to consider green as the only color ro- 
igiting from blue ai*d yellow, that M. Xlelmholtz was not willing to 
trWt to hii own personal judgment) and he exhibited the phenomenon 
(o a great number of peniotis. To obtain pure white it is necessarrto 
lake a yellow which haa no orange or greenish tint, that is, the yellow 
between Fraunholer's lines D and E, about three times more distant 
Irom K than from D, the color being very near that of chromate of 
lead ; as for the blue, we may take indifferently the whole of that part 
of tlie spectrum ordinarily termed indigo, exteudiag from tbe middle 
of the interval between the rays F and G, as far as ttie ray G, the IJnt 
of Uiis color k rather that uf sombre ultramarioe than of natural 
indigo. 

J^iiD, this observation appears to controvert the doily cxperienco 
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lantl^ produce green by k 
reltow, but the con trad irtion ilisappears when we 
in which ibc elTects of the mixtures of colored malerials . 
Tbe coloring materials are generally transparent < 
lucenL If a pencil of light falls upon a fragment of 
teriali it is partially reflected by the surface without color, and 
portion of the light pcnetrales to the interior of the body, is coloied 
by absorption, and returns to the eye reftecled by the second lur&ce. 
carrying what we consider as the proper color of the eubslasce. If 
wo reduce tbe colorinj; matter W a powder, we increase evidently tbf 
proportion of the light which returns to the eye, after it has been eol- 
orea by absorption. Tor the light reflected from the first stratom of 
powder is added to that of the second, the third, &c., and that whichi) 
most modified by absorption which comes from the deepest layer. IT 
* mLttnre !> made of two coloring powders, the light which the iiux> 
tare conveys bock t« the eve, is mostly composed of rays which baTe 
traversed the grains of both kinds of tbe powder, and which therefore 
has Buffered two different absorptions, and yields the tint of iLoM ny* 
which are absorbed in the least proportion by these two mbstancei. 
When, for exnmple, we mix a yellow powder with a blue, the yellow 
psinit arrest the blue and violet rays, while they diminish but UlUa 
the green rnya; the blue grains arrest tbe yellow orange and red. bnl 
permit tbe greater portion of the green rays to pass ; the tint of the 
tnixlure appears therefore crreen. A<:nin, when a red powder is tuic- 
ed with a blue powder, a different tint results from that which arises 
from the prismatic blue and red. Cinnabar and ultramarine giv« b^ 
mixture a vivlet gray in lieu of the red, which results from the combi- 
nation of the two analogous plasmatic tints. In fine, it results fivu 
this explanation, that tbe tint produced from a mixture of two powden 
is generally more sombre Chan that of the powden tbemseUes, a bet 
which accords with experience. 

When wa combine the colors reflected by colored bodies, wo obtain 
the same results as with prismatic colors. For example, if we corer 
the two sectors of a circular disc with different colors, and give it a 
rapid rotation, we will obtain with chrome yellow and ultramarine, an 
almost colorless pale gray. We know on the contrari-, that tie mix- 
ture of these two colon is daily employed by the painters to make 
green. Tbe some results are obtained more neatly in tbe following 
manner : — If we place upon a black table two colored discs, and place 
vertically between the two, a glass with parallel faces, so as to view 
one by transmitted and the other by reflected light, by giving to Al 
eye and to the two discs a suitable position, we may render the two 
images equally or unequally intense, and cause them tobesuperpooed; 
in this mauncr the colors of the two discs may be combined at the bot- 
tom of the eye, and the result of the combination is always similar U 
that of the prismatic colors ; thus tbe yellow of chrome and gambog* 
combined in this manner with the oeure blue of cobalt, gives a perfect 
white : with artificial ultramarine, a reddish white ; with Prussian blue, 
■, slightly greenish. Tbe Termillion gives a To»e-iint with bhio. 
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■ reilow with gret^n, &c. The compound tinta obtamod hy a combi- 
BBticra of two prismatic colors, huvt- Tor the most part their analogues 
in the solar spectrum, except the white tint produeeEi by yellow and 
Hue and the purple tints produced hj red and violet, but there is 
dbost always an appreciame diffureace from the analoj^us tinta. 
An the red and yellow gire an oran^ not to be distingajslied from 
M orange of tbe spectrum, and the violet and blue reproduce almost 
cdnpletelyi the pure indi^ ; but the yellowish green and blubh ^en 
tf Ihe spectrum, in combinaltou, givo a green much more white and 
WKb mote dull than the green of the spectrum ; (he appearance of 
ma Utter color it is almost imposeible to iicitate by a mixture of two 
Anple colors. The yellow is very well reproduced by means of orance 
ndyellowuh green, aod the blue by bluish green and indigo, but the 
noletcan only be very imperfectly imitai«a by means of a corabina- 
liba uf Indigo with a small naantity of red ; the red itself cannot be re- 
noSnced in any manner, the combination of orange and violet giving 
I, ooimne tint very- ditferent from the red of the gpectrum, 

Jt reSuila that to reproduce simply the tints of the spectrum, in a 
nataaet ai all satis^lory, requires at least five simple colors, the red, 
tilt J'dlow, tlie green, the blue, and the Tiolet. If we confine our- 
•iitvas to three simple colon, but very imperfect imitations will bo pro- 
dnbed ; it is neceraary alwava to use iho red, green and violet; a choice 
atny other elementary colors does not permit us to imitate but par- 
t&kDr, the lints of the spectrum, and the combination of red, yellow 
ndlnne, which is indicated br most authors, is the worst of all. 

IC H^mholtz likewise tasAe certain experiments upon the results 
of the mixture of throe simple colors. To effect this, the stit in form 
df ■ V waa replaced by another having nearly the form of N inclined, 
and itndied as in the preceding manner by the superposition of the 
Oive ^KCtrums. He investigated, chiefly, the combination of three 
edon which would give the white, and found a great number. There 
nnilta from these experiments an important fact, the effect of the 
~ nation of a simple color with two others, produces a different 
ftom the combination of the first simple color with the color of 
tn qiectmm an^ogous to the tint resulting from the mixture of the 
MO oolora; for example, the red and the bluish green of the spectrum 
rivCTellow; the red, and the bluish green produced by the combina- 
ban offcreen and indigo, give white. 

We whole of the phenomena conduce evidently to the rejection of 
Hh iypotbens cited at the commencement of tliis memoir ; since it is 
tomMnUo to reproduce the different tints of the spectrum with any 
WM Otiiert, nor does it affect less the three fundamental colors if the 
MOte are considered as three distinct physiological impressions. 

At the last meeting of the British A.uociatioo, at Hull, M. Helm- 
holt> Malfd that he haii repeated the above experiments, fbllowing an- 
odier method, similar to that lately described by M. Foueault, for 
oMlunlng hirger fields equally dyed with Ilie mixture of two homo- 
pMoiu colors, — and has found that there are more pairs of comple- 
ueatuy colors in the spectrum. These colors are ntoatei CkV Vf&i 
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-oa« ade, fram red tip to a vcUow shailt^, 
little greenuli, ~~ on Ute utlier siilc, frnin violet uji lo a olue shade, aim 
• liUlc crecnUh. The ahaile*. Iwwcrer. io the middle of the spectrum, 
in whicQ the grecDprepondt^rat^ <;aii not give white any otlier btunti- 
geneoiu color. Their MKUplement U pnrple. and must be cooi- 
ptnuided by riolet and red. The complementaiy colour of nd 
u greenish blue. — of oran^ sky blue.^of yellow, Jndis), -* 
greenish yellow, vidct. The author found, moreover, that tUo 
plemcntary colore sre arranged in the speclnun io a most ir 
tar m&uncr. As the breadth of the difiercDtly colored b&ndi in piv- 
roatic epeeira depead* not only on the wavc-lennh, but on the nbr 
stance of the prism, he refers the Ibllowing results to inturfenolU 
spettTB, where the distance of two colors a proportional to the diA^ 
cnce of their re»pective wave-l^ts. If you pass with an eonal lelootr 
through the difierent colors orsuch a spectrom, the shade is alleM 
Tery Sowly at both iW extremities, in the red and violet, but in thoM 
parts where the complements of red and violet arc placed, in lilt 
greetush yellow and the greenish blue, the »bade alters very rapidlfi 
•o that the distance of extreme red and golden yellow i« about M 
times greater than the distance of their complementary color*, gneo- 
ish blue and sky blue. The author observed two circumstance* in that 
experimenlt which had prevented him in his former experunents fnn 
finding other complementary' colors than yellow and indigo, At fin^ 
according to the peculiar dikribution of complementary shade* in ttt 
•pectrua, the said colors were able to give a lai^r white spM UUB 
the others^ Secondly, it appeared to be very diflicult to the honan 
eye, which is not quite achromatic, to find and to keep the right &eai 
length fiir objects illumiDalcd by two kinds of homogeneous nqr* of 
very different refiiansibility. Indigo aud yellow are of Ibm dif 
lercot rcfrangiblUty £an any other pair of homogeocou* cocaple- 
xucotary colon, and are therefore easily combined. Others, Mnd 
and greenish blue, on the contrary, arc united in the same field of A* 
retina with great diflicult]^. Finally, the author gave some rtaoK 
ihe best method (or bringing the whole variety of colore into a ly 
He slated that Newton's colored disc appeared to be the moat lio^ 
and complete manner. Some points, however, are to be changed. I^rA 
not only the seven principal colors of Newton must be arranged on Ae 
m&rgin of the disc, but the whole definite number of them exisb'ng ill 
the spectrum, so that complementary colors are placed in Ihe oppotuta 

ends of the same diameter. Secondly, the two ends of the gaeC 

cannot meet logettier, but must be separated by an interval, wuei 
complemeatarv color of tbu green shades, namely, purple, is to he in- 
tercalated. The commonly-received theory of three principal i 
, iocludm a restriction of Newton's method contradictory to the author'' 
former experiment!!. 
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SraanLAA application op PHOTOGKAPnT. 

A discovery has recently been made at the Bank of England, wliiph 
-ill cause, it is nnderftood, a great change to be speedily effet-led in 
'ji; oharautcr and general appearance of the notca lasned by that cor- 
:''ir,-ilion. It hsa just been discovered that by means of photography 
<: -Bimiles can ba effeeted by n skilful operator, with the preatest fa- 
'lity; and thatfrauduloot copies of bank notes thus ob tamed, would 
■ li- muster even with some of the most experienced judges. We are 
I'll aware by what means the mispioions of the authorities of the Bank 
wiTC originally eieited on this important subject. It ia stated, how- 
ever, that they were first caused by one of tbese fraudulent notes 
luving been exchanged for gold "over the counter," its spurious 
elKracter bavins escaped the generally closely scrutinising eyes of 
flu cashiers in that department. 

Under the impression, from certain indications which manifested 
dMnetvea on the note, that it had been fabricated by pbotographie 
■gency. experiments were made by one of the most eminent and ex- 
pefienced photographers in the metropolis, ^whose aid was called into 
mjnitition by the Bank authorities,) when it was clearly proved, by 
tte results of those experiments, that the spurious note had been man- 
R&ctDred by the means suHpceted, yh. phott^p^phy. So close was 
fteteaennblance between the spurious note (thus experimentally ob- 
bdned) and the genalne one (whence the copy was taken by the pho- 
tognplier alluded to) that not only were the signature and the pri- 
TBte marks (the latter known only to the Bank officials) imitated with 
the closest accuracy, but the very watermark itself, in all its integ- 
rity, was as clearly and closely defined as the other more prominent 
characteristics of the genuine document. 

The process adopted to produce these effecti is well known to all 
phot(»rapher3 as " the wax paper process." Tlie photographic thin 
negative paper after having been prepared with wax, and then ren- 
dered sensitive by the nsnal method, (which need not bo described 
here,) is then in a fit slate to receive the impression from the genuine 
note, the printing, the signature, and the watermark, and in fact every 
mark, however minute, which appears on the face of the note, being 
elesriy and distinctly traced and defined. This is termed the " nera- 
tive," and from this " negative," obtained by such an extremely sim- 
ple method, when adopted by a skilful manipulator, " poativos " (ex- 
act fee-Hmiles of the note itseU') might be multiplied by means of aun 



most effectually to put a stop to the possibility of frauds being i>Brt)a- 
trated to ao inconvenient and alarming an extent, by photographic 
agency, have delermined, as soon as the necessary arrauMtnentS can 
be effected, and with the least possible delay, to entirely alter the color 
of the paper on whii'h their notes are produced, as well as change the 
color of the ink used in printing them, and substitute a widely differ- 
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ent ihade. From inquiries they have causeJ to be made, they hit 
ascertained that if their iiolas bo printed on a yellow tinged paper, 
in blue ink, it would be impossible to IranHfer fac-aimile» to photo- 
gnphic native wax paper, (rendered sensitive by bein^ »aturated 
with a solution of the nitrate of silver and other cbeoucaU.) fitu 
which the imitations of the genuine notes arc obtjuned. 

Another plan, to whioh the attention of the Bank authorities tnsj 
be cjJIed, aad which would be equally efficacious in putting aa eodle 
die uefaHouB system referred to, would be to have a few wordi, or 
ornamental devices, struck off on the bock of the geuuine notes. 
These words or devices, by the process of sun-ptnnting. would all b« 
transferred to tbe front of the inutation DOl«, and thus the attempts 
of the fraudulent to plunder tbe unwuj would be entirely foiled^ 
London Times. 

CHROMATIC paoTo-PKtNxrNo. 

At a meeting of the London Society of Arts, Feb. 1353, ap*p«r 
was read by Mr. R. Smith, on " Chromatic Photo-printing, being ■ 
mode of printing textile fabrics by the chemical action of Ugbt* 
Tbe author projmscs to employ the chemical agency of light in dyg- 
ing or sljuning textile fabrics; the cloth, whether wool, »lk, flax, or 
cotton, being first steeped in a suitable solution, then dried in the 
dark, and subsequently exposed to the action of light, llioee put* 
which are to form the pattern being protected by pieces of daikeoed 
paper, or some other suitable material, attached to a plate of ^aM 
Wnen tbe desired effect is produced, tbe time for whicb varies mm 
two to twenty minutes, according lo the nature of the procen, tbe 
fkbric has to be removed, in order to undergo a fixing operatioa, 
whilst a fresh portion of it is exposed to lighL This may easily be ef- 
fbcted by the use of very simple mechanical arrannemeots. so that a 
number of photc^raphic printing cnicines may be placed side by ndei 
and superintended by ono person. From the trials which Mr. Snulb 
has made he believes that even tbe diflused light of a cloudy day 
will have power enough lor the operation, though of course a longer 
time will be re((uired for its periection than on a bright and foaaj 
day. In order to obtain a palu blue or white pattern upon a bins 
around, Mr Smith uses solutioni of citrats of tartrate of iron, and 
lerrocyanide of potassium; steeping the cloth subsequently in a di- 
lute solution of sulpheric acid. Browns and buffs are obuuned by 
using a solution of bichromate of potash; the excess of salt io tha 
parts not acted on by light being afterwords either washed out, leaf- 
ing those portions white, or decomposed by a salt of lead which fbnni 
a yellow chromate of lead. By combining these two processes with 
tbe use of mailder, Im^-wood, and other dye stuffs, a great variety at 
tiut* inay be obtained. 
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Pajter PAola^rajikt. — Mr. Peler Fry adopts a simple mode of man- 
i|>iilat)on. oSentig rnanj^ adv{inlag:eB (o the trsivoller. Papero arc 
prvparud with very weak solutions, so that tbuy are covered with a 
jiiire iodide of nlver, to wbieh the slightest addition of nitrate of sil- 
ver will give eensibilily. Papers mij^ht bu iodized in England pre- 
wmrfj' to a three months' travel. A small quanlily of a very strong 
nhirion of nitrate of silver, and the same of gallic acid, arc the only 
lawting^ppta required. In the morning, as many pieces of paper 
Mam taouglit to be necessary lor the day, are rendered sensitive. A 
tew drops of the strong solution of tlie silver salt are added to some 
pure wBl«r, and thev are washed with this on one surface, and placed 
la their (rames. 'Ihe pictures are oLitained. and they arc developed. 
Da Uie trAvoUer'K return at niehC with very little trouble. Thus a 
lery aniAll addition to the ordinary luggage is reqaired, and at any 
^■M all the operations can be very easily performed. Sir William 
Kowlon has adopted tha practice of cop^*in<r the negativet on a paper 
amihu' to that on which luey were obtained. His positive paper is 
praparml with from seven lo t^n gnuos of nitrate of silver to ono 
MBce of distilled water — the iodide of potassium being in equivalent 
propo r t i ons. It is excited by the aceto-nitrate solution, and exposed 
to I^t for from five seconds to half a minute, and developed by gal- 
He Mtd. By this the process of copying is exceedingly facilitated, 
nd in almoet any state of weather it can he carried on, and even by 
good artificiBi light suceessfuUv pursued. 

Btaaqtiart Everard and tiuituve Le Gray have for some time 
adopted a proueas not very diiuimilar to that of Sir William Newton, 
iaiia general character. Their positive picturesareof a very uoifonn 
tnt, and ot' a fine black or dark %-iolet color, which adds much to their 
beaoty. This color is produced by the following method, accordinj; 
to H- Le Gray. The paper for the poritives is prepared with muriaUi 
of ammonia and nitrate of silver. When a btue-black is de^red in 
the darkcel parts, the whites of the picture are allowed to asaumo a 
clear violet tint before it is removed from the sunliRbt. For a pure 
black a still more decided violet color should be obtained ; and (or an 
«live black the whiles should even pass into a septa tone. The plc- 
tnrea are first washed in ordinary water, to remove all the free nitrate 
of nlver. or to convert it into a chloride. It is then pbced in a bath, 
ftreparv I in the following manner; — Chloride of fold, 1 ^ain; dis- 
ttll«l water. 1000 grains; hydrochloric acid, 35 grains. This solution 
clears all the white parts, and the sepia or olive tints pass to black. 
When the blacks are perfectly clear, and all the det^ls of the nega- 
tive developed, the picture is well anci quickly washed in several 
tratcrs, to remove all traces of acid. This is very important, »iu " 
any ailhcring acid occasions the decomposition of the hy|)osul|ihite 
foAa, and by precipitating sulphur destroys tlie piL'ture. A little ai 
tuouia, atld«d to the water, eflvcCually neutralizes the wiA. '' ' " 
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p)ac«d in the hatb oT hyposulphite of sola, cocnposedof one put of 
tlwt wit ta six of vater, and completed in the usual manner. When 

Jropcrly prepared, ihese photographs have all the air of fine meuo- 
nio engmvings. 

Ma^mTt ImprooemmlB in Crayon Dagufrreol^pa. — The LondoD 
Alhenmum givpaadewription of a beautiful recent invention oTHr. 
Uayall, of London, by ittiich he is enabled to produce an efiactirfar- 
Rtngement similar to llist which the crayon painter imparts to hi* pM- 
tnuts, By its means a more truthful gradation ia obtained, — ai^ the 
force in the features of the tace is Ireed from that ei^^ntioa 
hitherto inseparable from the process. The result is, a &r more 
iigr«Mib1e vei^on of the human lace than has been hitherto obtained 
br this instrument Some specimens which have come under oar no- 
tice are much distinguished also tbr the beauty of their execution, — 
the tint being harmonious and noutral, the various textures of Suh, 
hnir, drapery. &?., discriminated with a painter's taste, and an entire 
absence of a ceiiaiu commonness of aspect which has tended hitherla 
to disparage this art. The mechanical arrangement of this inTentioa 
consists, we are informed, of a slowly revolvmg disc, arranged on a 
aupport somewhat like a fire-screen, and having a central opening in 
the form of a lai^ star. This disc is carried between the lorki of a 
tVamepiece, the stem of which is adjustable as to height in the pttdes' 
Ul. To keep the disc in motjnn, an arrangement of clockwork ii at- 
tached lo the framing, — the actuating spring being contwnedint 
box, driving a spur-wheel in gear with a pinion on the spiudte of the 
fly. The screw for setting the disc up or down is at a certain point. 
This apparatus ia interposed between the objijct, or sitter, ana tiia 
camera ; and the central portion of the star is made laroe enough to 
admit the rays from that part of the object which is lolie shown in 
strong light, whilst the rays from those parts which are lo be Kndoal- 
)y shaded off to a dark background are partially intercepiea I7 the 

C'nts of the star. In this way the intensity of the light is gradually 
itroyed, and the softened^off "crayon" effect is produced. The 
apparatus is applicable lo every description of camera, — and by 
placing it nearer to or further from the lens, any portions of tfaa 
inuuce may be so softened off. 

The following improvement in the method of taking daguerrectype* 
bas been invented by James Brown, of New York. The apparatu* 
employed is used in conjunction with the camera, and consists of an 
ornamental diaphragm placed in front with a suitable opening to Uke 
tho picture of the intended object. The front of the diaphragm may 
be ornamented in any way by work in relief, or by drawing, paintini, 
or otherwise, so as to form on the d^uerreotype an ornamenlal baU' 
^und. The diaphra^ is made adjustable at different heights and 
inclinations by being bxed in a swinging frame hung on pivots ia a 
frame, and having grooves to receive the sides of lbs 

from Daguerreolypt/. — A plan has been devised by Ur< 
New York, for piunting portraits from dagiierreotypM . 
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which cnnnot fail to produce very important results iu portrait paint- 
ing. It is purely machanical, aud consists in so placing iho daguerre- 
otype Its to ihron an exact vopy of it, map:ntGed to any required aixe, 
upoa vanvass placed at the tUBtanco of a few feet Crom it. In this 
H«f a mitst aci'urale likeness, the size of life is projected upon can- 
Taaa from a daguerreotype ; and may be sketched with a crayon or 
olheririsc. to be finished and colored with oils alternards. The utility 
of the inveDlion consists in enabling the artist to get a perfect copy 
of the features irith infinitely more accuracy and ease tluin in the or- 
dinary way; while it does not interfere in the least with the subse- 
quent linish of the portrait. 

A new method of portrait painting has also been recently introduced 
in Paris, by Horace Vernet. He mixes hia colors with olive oil, which 
avoids the drying of the rolors, and the cleansing of the brushes. 
When the painting is fiuished, a layer of absorbing earth is applied to 
die \aek of the canvass; the oil is absorded and the painting Due omei 
a pastel or crayon drawing. The earth is then removed, and a coat 
of^flnxaeGd oil is substituted ; this peuctmles the colors, and the work 

Various atteropla have been made to transform, by chemical agent*, 
the plate of the daguerreotype Into an engraved plate, engraved by 
the image formed by light, from which the operator might strike off, 
by the onlioary process of imprea«on, a certain number of proofs c 



a per. Dr. Donne nutde the tiist experiments in this direction ; MM. 
■ove, Berres, Choiselat. Fixeau, followed, with different success, his 
lead. Attempts have also been made to transfer upon stooc photo- 
graphic drawings, and M. Lemercier bos produced several lichographs 
obtained by this way. Doubtless researches would have been pushed 
further in this direction, had not a formidable rival entered the list : 
photography upon paper, which allows the operator to obtain, by means 
of an original plate (diche,) a large number of identical proofs, con- 
sequently most persons have judged they would herein discover the 
practicBl solution of the multipliud publication of the products of pho- 
tography. Hence, all eflbrts have tended towards completing Mr. 
Talbot's invention, by endowing the plates (c/tcA») with a greater 
durability, accelerating and regulating the transfer to paper, with, at 
the same time, a complete preservation of the details of the original' 

It may appear ra'J»er strange, that it is Mr. Talbot himself who ra- 
rerts to engraving proper, and furnishes new processes, which one day 
jMy. perhaps, limit the employment of calotype paper. Mr. Talbot 
discartia silver and copper, as the plate on which no proposes to em- 
ploy chemical rvactivcs. It has been ascertained these two metals are 
too soft to resist the wear and tear which necessarily occompauies a 
large impression, and to preserve unaltered all the finer detaib of ar 
operation whose principal merit is to reproduce all the details of i 
, __T ; Mr.TidbM lOi^lil to ugMva U[ND abaeUaod ha 



1:V ANXIAL OP SCIENTIFIC DISCOVEET. 

*,o.\v.,v.. .v'^.iT :v.!Jont THTFovoTanoc, in diseovering the following pro- 
,vv». ^>. .b i-v./.'-Usi him to ilo so: — The steel plate, after having been 
vT^*. X ..•.•'.v'.O-.ixi *. y a miMnro of acetic acid and sulphuric acid, is 
• v: .v\, A : \»::';: a iT^vxi oiviiiuir of gelatine, holding in solution a red 
v» . ..1. ,\; V:, hrv^'.uu* of iv»ias5ium, whose sensibility to light has long 
ivs':-. .i.v....Ar Is* V hc'.'.r.*:*. AVhiMi this coating has been suitably laia 
,'w .>•• >.::.'.*.x''\!:hc :iu*»l. and dried there, by the application of a 
^- ;'v >v AU '.hi- vu:i' #*viii> of a uniform yellow color; tnen the open- 
;.v .r.'*'* ,•> :o .:> sur^A.v oiiher the object whose mere silhouette is 
'*.*; i.-^ o.r A **^.^:*"»!::rAry:u' i:r.%winsr already obtained on paper by the 
.V ^.. ": ■\\\>c^:v Vh." ^rt\»:ir si:mplioity, suppose that the operator 
v» xNx ,• .\.:av. •,:;• ::v.vrt*s>:i>n of some vegetable org:an, proroundly 
vv -v,*.. «A*:\^::Vr-.*.,:.'»rt^\amplo. This leaf is apphed to the plate, 
^ ' \ »-.x: . > .% y:i .V V*:' . *oAr jtIas?. al\er which, and while so pressed, 
X , \ xvv.v- ;,» .>. >;;v, !>r o!U' or two minutes. The parts of the 
- *.. , \ x\-^x- u* :h,^ >v.v, ^:I1 Iv ol>sorvoil to become brownish; and 
*. s, . * , . /. » >.;. >. :^r\*uv:s the ivirts K'neath it is removed, its image 
^ .V .V • ,. \.'x *"VarS ;raKVti, by iho preservation of the original 
.\ . .' .\ . %. '.\>: . S-: .:.!• v'.;:i\ This image, formed by application, be- 
.v\ .N-'.. •.■ V .j;*.v-.rv':: xxV.i.'" iho plate is plunged in water, as the 
.^• .• \\. V. X ,«;: \ .:\>Bs.'".u\'; :hon\ where it has not been altered by 
V .". .^.' w.t'.cr ,;>.' nr.:.^\ iv.ix a oortain ijuantitj' of the gelatine, 

\-.\i \ X .1. :.o N.if.^.* v.iv.v :::o :''*a:e ibr ihe reactive which is to eat in- 
..' '^. v.,s *.. x^.t> :!>* i\i>^ '.a.oi :o st'kv! thb reactive. Should the 
. N . .•: N- • ,' • .>,• yl,<:o v.'.:r*/ av-id, ivinmonly used by engraven, 
*» ■ . • l^ IV;.-." u>\\i :hv' r.rst tsiiw he sought to operate by re- 
.. . >, N • , .. . v.i'.is I: vViv.i'U'iK'iHl to act at once on the white 
•\% »-* .. .V "..^..^ . ..: iX' j;,** v:i>vr.ir.ii^*d removed the gelatine coat- 
: t .; . N- .4^ ,i >,\".'. ^VvtA^i o nsTxvt the contours traced by the 

.^"^ . .«. -■ ,1 \ : .* x» ."'.. c ,x'i;.ii*. :.» ^:Viv: the whole surface of the plate. 
',. » ^x ,%' *N\x'..s* /> v.N\c>Bs.iv\ :o !\*>*.^ri to a n-active capable of acting 
\*... ■.'... .: -A ...^. ^ ii.tv ,t;*.sl «^.o^^v• ,ik-::v^n would not extend to those 
i\rsA X* .• X :\ .\s.'. Ux i: s'\»,\\Mxi !o the sun. Fortunately there is a re- 
.**,.> s" vo. '.!■.■■. .: ,i'.. :hs'*\' '.w^iiisitos ; it is a s^>Iution of bi-chloride of 
v»«»» ».u» iT'.x u\%*:.xv' '.> t*^*i >^» oxiH'UMve as its name would seem to 
i'.uluvt.o . i\>: .. :> v.x^ iho pUiiika ^^l^u-h is expended in this operation 
^..', la.^u-i v^o vh'vM^to vihwh Hitav'ks the steel, and cats into it so 
sKs i»'\ .4> ih.u i.^c ^l\^^^^x ,«v able to lake and retain a sufficient quan- 
».-.x su y'».mi.»^ \i\\. S%» i:u' ojHTaior pours u]x>n the plate, placed 
VsOi.vu(Uk''.\. .« svi;.%a) v^iMUtit,^ ot' bi-<*hloride of platina; he wdl ob- 
iv-i^v «*^' .iMtou s\*imuoii\V uuuu\lu;ely. and when he thinks it has 
;kviv i.4t ^'uou^li, ^o (sHi'.*s M v>tV the plate, and he will find that he has 
Jis -K^iuo \»v;.tmu\ v»[ ('Kiiiua a* lv:"or\* the o^vration commenced. He 

!,«., ;.«».'> ai>t Uk do I'urihor iliau to olean the i^late. by moderately rub- 

t.'.,; v^ jiitf^ lvd\,tv* Iv vvrjaiu ttiat it is really engraved, 

. .. ^ ttwvl ii i\» il»e p:nii:or. Air. TallKn has sent to the 

\ v^f h\\ in\s»i's of iiNMu-s aiul obitvts of natural history, 

• ^^ i||»|uu\iuvu\. li'.o\ show that the corrosive action 

«>.^ iii> VM^vii\uig tvwws verk' foiihtuUy the contoon 
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traced bj the li^ht. Among the Epecimens be sent, there were aome 
copi«9 ofligbl tiiaues; of crapes foliled tlouble, in wliieh tbe wave-liae 
of the iLreada that characterize crapes were reproduced with a ubann- 
ing delieacf. ll a evident Mr. Talbot has fuund a burio whieli will 
remain very docile to the indications of light, whenever the latterahall 
hive to mark only the lines of bold demarcations between bliwk and 
wbito; but when it i^aecesBvy to reproduce gradatioosof shades, such 
as thtrae which esseotiallr cooatituta the images Ibrmed in the dark 
chiuiAtr, it may ba feared the valae of the reaclive's attack shall not 
correspond to the value of the ihade sought to be represented. It is 
etpeciaily in vigor that all these purely charaical actioos produce in- 
luScicnt effects. The quantity of metal dissolved is, it may be granted, 
propordonal to the value of the shade sought to be represented; but 
beyond a certain limit, tbe desired effect does not increase ; and if the 
reac^ve eats the deeper, it does not increase the artistic effect. Thii 
Hr. Talbot leels sen.'^ibly ; he has neither overlooked, nor sought Co 
disgaiae this truth. He has even indicated that he is thinking on some 
way of uNug an artificial groin, to increase the available extension of 
the scale of shades. 

The commuuicatioD of the results of Mr. Talbot to the public has 
induced tbe publication of a dilTerent process devised by MM. NiepcB 
de St. Victor and Leoiaitre. The method they employ ia but an ex- 
lemnon of that used by the partner of Dasuerre, M. Joseph Niepce, 
irheD be endeavored to take advantage of Judea bitumen. M. Niepce 
Engraved only on tin ; MM. Niepce (nephew) and Lemaitre operate 
an iteeL After having suitably cleaned, and half-scoured the metal, 
ftw spread on Its surihce with a rollcrcovered with skin, a vHrnish of 
^Hlea bitumen, or aephaltum, di.isolved in essence of lavender, which 
tkfi]' then dry by a gentle heat and in obscurity. Upon the plate tbui 
prepared, they applied the face-side of positive or negative photo- 
graphic proof upon albumened glass, or upon waxed paper, and ex- 
posed Ihem to the linht, sufficiently long to produce a. counter-proof ; 
a quarter of an hour m the sun, an hour in diirusei) light, is enough to 
terminate the operation. To bring this counter-proof out tbey next 
employed a dissolvent, composed of three parts oi rectified oil of nap- 
Iba, and one part benzoin, whose action is arrested at the proper 
p(HDt by pouring water upon the plate. Then commences the opera- 
lion of engraving, properly speaking. A first eal'mg is effected by a 
nuxture composed of one part nitric acid, eight part* distilled water. 
and two parts alcohol. This first ealing is intended to indicate only 
the engraving, for it could not, even were it prolonged, produce 
vigorous lines. It is then necessary to dry the plate and deposit on it 
what engravers call a grain of resin. This is a fine resinous powder, 
which at lirst is suspended in the air by ajptalion and then allowed to 
isi\ upon the raetal like dust upon an article of furniture. The plate 
being lightly heated, the resin attaches itself to it, and allows tbe opeiv 
uor (o perform another, a vigorous ealing, and be certain they shall 
ubtain the grain necessary to retain the ink and form a fine block. 
The reiult of all these operations ia a plate enj^raved,^- '■ '- ■' - 
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bUick manner, capable of rcprodQcing with greater or less fidcli^ to 
the impres^oD on the pholo°raphic proof, on glass or on paper, (tAKcn 
» the ptnnC of departure) uie ori^nal object No one hat, as yet, 
Kicceeded in preserving the (■harm of the original iniago, engendered 
in the dark chanJ/er, but the di!t^ arc transmitled with courideiaUe 
fidelity. 

Claudel Pn>c«». »- The follomng prcc^ia for pngraving from da- 
guerreotypes has been recently patented by M. Ckudet. 

The process is estikblisihei] upDif*the fallowing fads, wUch h»e 
tome to ihu knowledge of the inventor: 

1. A mixed acid, composed of water, nitric acid, nitrate of potasn, 
and common rait, in certain proportions, being poured upon a dapier- 
reotype picture, attacks the pure silver, forming a chloride of fltat 
~ ".al, and does not affect the white parts, which are produced by the 



ircurj- 



but this action does not continue long. Then by a ti 
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mont with ammonia (containing already chloride of silver in solntioii 
ii preferable for this operationj, the chloride of silver is dissoUiM] and 
washed off, and the metal bcmg a^in in its naked state, or cleanwd 
from the chloride, it can lie attackeU afresh by the same acid. Ttiia 
acid acta better warm than cold. 

2. Ab all metallic substances are soon covered, when exposed to dm 
atmoRibere, with vreasy or resinous matters, it is necessary, id order 
ttut the action of the acid upon the pure rtilver should have its full 
effect, for tbo surface to be perfectly purified : this is effected by llifi 
empl oym ent of alcohol anil canstic potash. 

3. When a dagnerreo^pe picture is submitted to the effect of ft 
bCHling concentrated solution of caustic potash, before being attacked 
hy the acid, the stale of the surface is so modified tliat the acid spares, 
or leaves, in the parts which it attaclis, a great number of ptanta, 
which form the gram of the engraving. 

4. When the effect of the acid is not sufficient, or, in other wordt, 
if it has not bitten deep enough, the effect is increased by the fblloir- 
iag process: — Ink the pUtc as copper-plate printers do, but witfa a 
Nccative ink; when the ink is sufficiently dr>-, polish the white paits 

L of the pEatu. and gild it bv the electrotype process; then wash it with 
K 'Wm caustic potash, and bito in with an acid, which will not attack 
'the gold, btit only the metal in those parts which, having been pro- 
tncted by the ink, have not received we coating of gold. By these 
means the engraving is completed, as br the action of the acid alaae 
it 11 not generally bitten in deep enousli. 

6. To protwt the plate from the effects of wear, produced by the 
operation of printing, the following process is empbyi'il. The aiu>- 
fhee of the plate is covered with a very thin coating of copper, by 
means of Ihe electrotype process, before submittins it to the operatiail 
of printing: and when tnu nellicle or coating of cop[>er beKins to 
■bow ^gns of wear, it must be removed altogether, by plunging the 
plate in ammonia, or in a weak acid, which, by eleclro-chemical a^ 
^tion. will dissolve tlic copper without nrtecling the metal under it; the 
is then covered again, by the some means, and is then ready for 








^ a further number of impreasioos. This roiroal'mK operation 
iiuiy bo TL-pcaled ii* niany timus as may bu rcquirod. Tho following ia 
tbe iltw^riiition of tlie wUoIq proi^css, nhicli ia dividud into two parts, 
Con«isling of a preparatory and finishing process : — 
^ " tparatorg engraving. — For this operation, which is the mMt dcli- 
It is necessary to have, 1. A saturated Eolation of cauatiu pob- 
8. Ptire uitnc acid at 36° of the areometer of Beaume (Bpov. 
1.33). 3. A fiolutloQ of nitrate of potassa, composed oi 300 
porta of nater and 5 parls of nitrate by weight 4. A solution of 
common salt, composed of water 100 parts, and salt 10 paru, by 
weight. 5. A weak solution of ammoniatal (chloride of silver, with on 
cxccjM of ammonia. The ammoniacal chloride of ailver muat be dilu- 
ted with 15 or 30 parts of pure water. In tbe dosciiption of the pro- 
cuss thia solution will be called ammoniacal chloride of silver. 6. A 
weak solution of cimmonia, containing four or five thousandths of_ 
Ui]Uid ammonia- This soludon will be called ammoniacal water. 7. A 
wiuik solution of caustic potash, containing four or five thousandths of 
the saturated nolution, which wilt bo called alkaline water. 8. A solu- 
tion composed of water 4 parts, saturated solution of potash 2 parts, 
alcohol 1 part, all in volame. This solution will be called alcoholized 
potash. 9. Acidulated water, composed of water 100 parts, and nitric 
acid 2 parts in volume. Besides, it is necessary tci have two capsula, 
or dishes, made of |>orcekin, lame enough to contain the plate, and 
(Mvor^ with an ^r tight piece of ground plate ?lass, and two or throe 
taunt capsula which do not require to be covered ; two or tliree glaas 
~* idls, to wash tbe plate ; and two or three glass holders in the luape 
t spoon or shovel, by which the plate is aupporte<l when put in and 
^~ JUt of the solution, without touching it with the fingers. 

dagoerrcotype [ibtc is submitted to the engraving process, after 
bwn washed in the hyposulphite of soda, and afterwards in 

proce*s /br biting in or enjracifij the plate. — TTio following 

Tt be put in the capsula in sufficient quantitv,so as to on- 

_, the plate: — 1. Acidulated water. 2. Alkaline water. 

Alcoholized water in a covered capsula. 4. Caustic potash, in a 
.rered capsula. 5. Distilled water. 

The plate being put upon the glass holder or spoon, is plunged into 
,^B acioulaled water, ami agitated during a few eeeonils, tnen put into 
A glass tunnel, and washed with distilled water. It is taken asain with 
the glass spoon, and plunged in the capsula containing alchoUzed pot- 
ash. This capsuia is covered with a glass cover, and llicn healed by 
spirit lamp, to about 141 deg. Fahrenheit The plate must 
:he capsula half an hour, during which the solution is heated 
and then, and agitated. During that time, the folbnin^ acid so- 
in, which will be called norma/ ac«/, must be prepared; it is com* 
d as follows : — Water GOU parts, nitric acid 4 J parts, nolution of 
ite of potassa il porta, solution of common Halt 4J parts. Tlicsu 
proportbns are in volume. Tiic- normal acid mint bo poured in a cap- 
Rula, covered with its glass cover, and a salhcieut (quantity must be 
kept in lite botlJc. 
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When the plate has been immersed in the alcoholized potash di , 

half an hour, it is taken out of the solution by meaoa of the glass hold- 
er and immediately plunged in alkaline water, and agitated pretty 
strongly ; from thence it is put in distilled watvr. (A.) 

This being done, the plate is plunf^d into acidulated nater. and ' 
moved about therein for a few seconds ; it is then put in the noniial 
acid. When the plate has been immersed a few seconds in the add 
it is taken out by means of the glass holder, taking care to keep it u \ 
much as possible covered with tlic solution, and it is imiuediately pheed- > 
horizontally upon a stand, and as much acid as the pkte cao boldi»''| 
poured upon it from the bottle; it is then beat«d with a spirit lainp„j 
out without attaining the bailing point. During this oper3tionitit,| 
belter to stir or move about the aeid on the plate by pumping it, wAn 
ejecting it again, by means of a pipette or glass syringe ; after two at,, 
.three minutes the acid is thi'own away, the plate is put into the ^lan > 
funnel, and there washed well with water, and afterwards with distiUedil 
water. (B.) I 

ITieu without letdng tie ptat« dry, it is put upon the fingera of ibvJ 
hand, and with the right hand some ammonincal chloride of aitverii] 
which is moved about the surfare by Uilancing the hand, is ponreilil 
upon it ; the solution is renewed until the ehlondo, formed by die «c» 
tioD of the acid, is dissolved ; the plate is then washed by pouring up^ J 
on it a hiae quantity of ammoniaeal water and afterward* aanio dn^J 
tilled water. (C.) 

Without allowing the plate to dry, it is then put in the caostic poti 
sib, and the capsula beinz placed upon the stand, the potash is hmtl 
up to the boiling point. It is then lefl to coo! (D,) ; and begiomor 
the operation described from A to D, a second biting is obtained : ans 
repeating s^in the operations described in A and B, a third bituu ia 
prodnced. The plate is dried : in this state the black parts of the i£u 
are filled with chloride of silver. 

The plate is then polished until the white parts are pure and brighb 
This polishioB is done with cotton and " pounce " (pumii'e atone) j 
aA«r«anls, the chloride of silver, filling the black parts, is cleansed b] 
the means described in B and C. The plate is then dried; but bofbM 
drying, it is well \o rub the plate slightly with the finger, in order Ic 
tatie off from the black parts any rcmmns of an insoluble bodp wUdl 
generally remain on it The preparatory engraving is then fimahecL 
and the plate has the aepearanceoFarerydeliuale aijuatinC engraraa 
plate, not very deeply Ditten in. 

Kerertheless, if ilie operation has been well managed, and has bwM 
iQcceMful, it is deep enough to allow the printing of a considenida 
number of copies. 

Note. — Sometimes, instead of treating the plate with the bmling 
potaih in the capsula, a similar result may bo obtained by placing tlM 
plate upon the stand, covering it with the solution, and heating it lg|| 
Beans of a spirit lamp, until, by evaporation, the potash becomes ia ft 
■tale of ignited fuHion. By this means the gram is finer, but the nUt« 
pKta are more liable to be attacked. 
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Zaa operitlion of hiling in. — This operation requires wme of the 
lfr«gents, before namcil, and niM, 

1. A ticcntlTe ink. made of linseod oil. rendered very liccative by 
boiling it lulBtientJy witb litliarge ; it may be thickened with cali^ined 
Ufflp-black. 

2. An electrotype apparatus, and some saliitioii fit to gild and cop- 
per the pUle. 

Mtant of aptration. — The plat« must bo inked ai copper-plate 
printers do, fating care to clean olT tbe white parts more perfectly 
than oroai ; the plate ia then to be placed in a room sulficiently warm, 
until the ink is -well dried, which reouires more or lea time, according 
to the nature of the oil employed. The drying of the oil maybe hast- 
ened by heating the plate upon the stand with the lamp, bat the alow 
pncess IS more perfect and certain. 

When tbe ink is well dried, the white part* are cleaned again by 
polisbin" the plate with cotton and pounce, or any other polishing pow- 
der ; a ^11 of cotton, or any other matter, covered with a thin piece 
of caaatiihouc or skin, can be used for this purpose. When polished, 
the plate is ready to receive the electro-chemical coaling of gold, which 
will protect the white parts. 

Gilding. — Tbe glldmg is obtained by any of the various processes 
oTelectrot^^-pin? whii'h are known. The only indi^enaablc condition 
ii, that the surface obtained by the precipitation niuiit not be liable to 
be attacked by any weak acid; a solution answering this pu.pose is 
made of ten parts (by weight) of ferrocyanide of potassium, 1 part of 
chloride of gold, and 1000 parts of water, used with a galvanic batteiy. 
During the gilding, the plate must be turned in several positions, in 
order to regulate the metallic deposiL In some casus the gilding may 
be made more perfei;t, if the plate is covered with a thin coaliDg of 
mercury before being put in the gilding solution. 

When the plate is gilded, it must be treated with the bailing caustic 
potash, by tbe process already indicated for the preparatory cnsrav- 
in^, in order to cleanse it from all the dried oil or ink which fills the 
hollows. The plate is then washed and dried, and when the oil em- 
ployed has been thickened with the lamp-black, the surlace of theplat« 
IS rubbed with crumbs of bread, in order to cleanse and take offtho 
black remaining; then, the white parts being covered and protected 
bv a varnish not apt to be cracked, and the black parts uncovered and 
clean, the plate can be bitten in by oiiuatbrtis, according to the ordi- 
nnrv prott-ss used by engravers. 

'fhis operation must be done upon tbe stand, and not by immersing 
the pUte in the solution. 

Before this last biting-in, if the preparatory engraving has not suc- 
ceeded well, and the plate still wants a sufficient grain, it can be given 
by the various processes of aquatint engraving. 

Before submitting the plate to the operation of printing, in order 
to secure an unlimited number of copies, it is necessary, as before 
staled, to protect it by a slight coating of copper, which is obtained by 
the eloctrot/pe procew ; otherwise tbe prinfinj wVl woa '"" "'^- 
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plate. This coating mtut be kept very thio, lect the fineo«M of Ikt 

en^raviag aad the polish of [he irtuK parla, should be destrojed. Is 
this slate the plate can be delirered to the printer. 

After a cerlAin number of imprea^ona have been obtained, it irill 
be poKeived that the coating of copper is worn in some placn; 
then this coating must be remove*!, and a Tresh one applied in its 
place. For this purpose, the plate must be purified and cleaoied hj 
warm potii»h, sncl plunged in a weak acid composed as follows ; — Wi- 
ter, 600 porU ; nitric acid, eOparls ; nitrous acid of eogravcrs, 5 paflf ; 
all in one vriume. This acid will dissolve the coating of copper, and 
the plato being coppered again by the tame means as before, nuw 
be agun admitted to the operation of printing ; and as nothing can 
prevent the success of a repetition of the same operation, anj number 
of impressions may be obtained. The coating of the copper CAn alu 
be ni moved by caustic ammonia. 

The daguerreotype plates engraved by this process, conatitutea the 
present Invention, which consists, — 

First, — In the discovery and employment of certain properties of a 
mixture composed of nitric acid, nitrous acid, and hydrochloric acid 
in determined or fixed proportions. The two last mentioned acidr 
DUty be employed cither in a free state, or combined with alkaline or 
other bases. This mixed acid has the property of biting the pure 
silver which forms the black parts of the daguerreotype picture, with- 
out attacking the white parts forming the amaleun of mercury. Tlie 
result of the action of biting is to form on the black parts of the inc- 
tare an insoluble chloride of silver ; and this chloride of silver, which 
when formed, stops the action of the acid, is dissolved by uumoiua, 
whieh allows the biting to continue. 

Secondly, — In the discovery of certain properties of a warm solu- 
tion of caustic potash, and in the employment of the Mtid solution, by 
which the mercury forming the picture is belter and deeper amalga- 
mated with the silver under it, so that many imperceptible poinla of 
the amalgam are elfectcd in such a manner that the acid has no action 
npon them. 

Thirdly, — In the discovery and employmeut of a procen whietl 
produces a gr^n favorable to the engravinj, by which the biting oo 
the plate is rendered deeper. This is effected by filling the pniti 
engraved with a siccative ink, or any substance, and then Riding tba 
plate by the electrotype process; the gold is not deposiled on tlw 
parts protected by the ink. When the plate is giliicd, the ink I* 
cleansed by the caustic potash, and the plate may bo submitted ta tlu 
eReetsof an acid which does not attack the coating of cold, but Intel 
only on the silver in the parts already engraved by the nrst opemtion. 

Fourthly, — In the employment of a procens by which the plain it 
protected from the wear of the printing operation. This it efleoted 
by covering the plate, before printing, with a slight coatin» of co|»eT 
by tJie elci'lrotyjie process ; and when the coating begins to wear l^y 
printing, it is removed by weak acid, or by ammonia which duBolfas 
'the copper inchout affecting the tilTet under tL The plaie it oi^ 
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pCKd afnin, after another printing, tbc same operalJon is repeated, 
fo thai a L-oiisiile ruble number of copies may be printed without mueh 
injury to the cugtaviag. — Humphrey' n Journal. 



In 1847, M. >!iepce published a memoir on the action of different 
Tspon, anit amongst others of fhat of Jodinc. He stated that the 
tapor of iodine attached itself to the blaek portioDi of an engraving 
to the exclusion of the whites, so that tlie pitlure could be reproduced 
onpaper sized i*ith atarch, or on glass couled with this tubitance. 

He now proposes lo render them unalterable by the following pro- 
cess: If a deaigu obtained on starched paper or glass, in the manner 
described by him in 1847, be plunged into a solution of nitrate of 
jilver, it wi(l disappear ; if the p,iper or glass be now exposed lo the 
light for a few seconds, the iodide of diver, into which tbo iodide of 
amidone which formed ihc nrimilive design has been converted, being 
much more genitive than the nitrate of silver with which the rest m 
the surface is imbued, is acted upon much more rapidly ; if the paper 
or glass be then dipped into a eolution of gallic acid, the design is 
immediately reprodueod, and it is tJien treated with ht*po-8ulphite 
esaetly as it done with photographic pictures. By this process the 
demgn becomes as permanent as these tatter, and it will probably he 
adopted in many cases. 

M. Bayard baa applied this process to the reproduction of old 
eiDgraviags, by first forming a negative upon albuminised glass, by 
moQS of the previously iodixed engravings placed upon it. — ComjU* 
Itendut, March, 1853. 

COLORED DAG UEEREO TYPES. 

A late number of Ilutaphrey's Journal contains an article by Jamea 
Campbell, of Dayton, Ohio, giving the results of some exnerimenla 
made to produce colored daguerreotypes, from which we mac^ the fol- 
lowing very inlereBtingoKtracts: — 

M.Bcc<pierelandNiepcedeSL Victor have proved that if chloride of 
nlver containing a slight trace of copper, be exixaed to the prismatic 
spectrum, or to ihe rays of different colors, while undei^oing this re- 
durtioii, it is susceptible of coloration al^er a nrotracted exposure. 
From this it would seem that tbts process might be much accelerated, 
if we were careful to aid nature in her operations, instead of trying 
mere hapliazard exponmenls, not based on raUonal theory. I wifl 
show by K few experiments that this may be done, and to avoid being 
too prolix, will, at present, speak of the chloridated silver pUte, unac- 
celerated by iodine, bromine, fluorine, chrome, or their compounds. 

If the plate, covered with the enameled chloride of sulver prepared 
by Nicpce's process, be exposed lo a current of hydrogen while re- 
ceiving thn image, the process will be much accelerated, and the 
ma^ will be impressed in from half an hour to an hour ; according 
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la the amount of gas passed into the camera, the li^ht, temperatme, 
electric state of the atinoiphure, Scs., inaieiul of requiring Irom three 
to five hours, ai in the ori^iniU proces), and the colon of thepictun 
witl be impn>Mi!d on the pUte in all theJr original beauty- This ei- 
periracQl miy be very,eaaily performed, it only requiring a few gr«iw 
of zinc in a email vial, containia? dilute sulphuric acid. The vial and 
iu contenli may be placed in tlie camera, and the hydrogen beiii^ 
luucent, is in ita most active state, and as it is perfectly traaspareot, it 

Sarmita the Ujjhl to act on the plate, while it is itself engaaod in i«- 
acing the chloride, which it is only capable of doing in sunli^l. 
The hjrdrogen, probably from its altinity for oxygen, hasteiu th* 
decomooaitJon of toe organic matter, and asdista in reducing the chlo- 
ride, tnijs acting as a deoxydating aad dechlori dating agent There ii, 
however, sufficient hydrogen contained in the combined orranic mat- 
ter, to effect the reduction of the chloride, hence it is probable that 
the excess merely hastens the decomposition. 

Fallowing this train of investigation, I have tried many other re- 
ducing a^nta both liquid and gaseous. The most important liquid 
•gents tried have been the proto-sulphate and nitrate ol iron, ferocj;- 
anide of potassium^ rotochloride of tin, and the fluorides of potua- 
um and sodium. The principal gaseous agents tried are hydrogen 
alone, and in coinbinatioa with carbon and sulphur, ammonia, lulphur- 
ic ether in vapor, chloroform vapor, sulphurot of carbon, chlonde of 
■ulphur, hydro-sulphui-et of ammonia, and sulphurous acid. As ve^ 
remarkable results followed from the application of the gases, I will 

rak of them more particularly. Sulphurous acid has a strong teit- 
icv to abstract oxygen from organic bodies, it also unites with chlo- 
rine in sunlight, and so do light and heavy earburetted hydrogen, th« 
latter, indeed, without the ioQuence of light. Sulphurous acid ab- 
stracts oxygen from organic bodies, with which it combines, forming 
sulphuric acid, and sulphuric acid renders chloride of silver unchange- 
able to Ikht by destroying the organic matter with which it is com- 
bined. I hence inferred that it might be used for the double puipOM 
of reducing and fixing the picture. That it is a povrerj'ul acederUOr 
is certaiii ; the fixing requires further cxperimenL 

Pictures may be obtained with this gas in half an hour, by paning 
it nascent and in sufficient quantity in the camera, and the colors are 
preserved. There is, however, sometimes a little sulphur depovtod 
under the enamel, which gives the light parts of the picture a yellow- 
ish cast- This color may sometimes be removed by heating the plate. 
Carburelted hydrogen acts still quicker, probably from the free oap- 
bon which results from its decojiiposition being a powerful redoeing 
■gent, and as the carbon is not le^ under the enamel, it probably pus- 
es off under the form of the volatile chloride of carbon. I obtained 
one picture in five minutes, bv passing into the camera the gase* gen- 
erated from distilling alcohol and sulphuric acid in a ruIorL The 
gases formed were olefiaot gas and sulphurous acid, mixed with a little 
ugbt earburetted hydrogen and sulphuric ether. The colors wera 
""■* taiiijr represented, but not as good as I had previously obtained. 
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MHwdered this eitperiment as very encoiiracitig, but havinj; only 
latoiT tried it, have not repeat*!! ii liy ilaeif without the 8(56111:7 
of eleciricitv. 

As «leclTicity ia a poncrfnl ajfent in decooipoeins chemical com- 
pounds, it might be Datarally infurred that it irould aid in thia proceas. 
I have oflen (ri«d it, but without, until Uitely, anv very im^Kinant re- 
aulla. Dry chloride of silver ia not decomposed by electricity, yet iti 
decomposition by light and other figents may, by it, be mucn acoete- 
nted, andldid notatlirst use asufiicicntly powerful current. 1 now ren- 
der the plate a part of the eonductinn; medium Khich terminates at the 
l>o«itivc pole, and lerminatc the poiei in waler, to which some saline 
nmatitueot has been added, and by the dcL-omposition of the water 
1 am enabled to judge d' the power of the current. By using the 
gwKs at the same time that the plale is thus eiccited, I have been en- 
abled to take pictures in from four to five minutes, which would other- 
wise require from three to five hours for their production. These 
pictaree are developed under a hard, tough enamel of chloride of nl- 
ver, cannot be rubbed out by tbe fingers, and will even bear conrider- 
able buffing, and, if the enamel is thick, are improved by the 
opei«tion. 1 have not been able to permanently fix the picture, 
but it wilt keep a long time, if not exposed too oflen and loo 
long to the light. Prom the above exjteriments it seems that a 
proTonged exposure is not necossarj- to produce coloration, hence 
agents of great energy may bo employed in reducing the chloride. 
Tbat coloration may be produced, it is important, I think, that 
the picture by whatever process it is taken, be positive, and com- 
plete on its Tcoioval from the camera. For fixing, it is tniportant 
tbat all the organic matter be destroyed, and then, I believe it will 
be fixed. I am at present engaged in experimeulin^ iviih iodine, 
bromiae. fluorine, sulphur, chrome, and copper, and their compounds, 
deposited on the silver plate by electric action, or otherwise, but hare 
not, as yet, any renulu sulHciently matured to publish, tbougb I bave 
produced coloration. Great care is requisite in preparing the en- 
ameled plate of chloride, and some experience is required to judge at 
f; Hate of its preparation it ia most sensitive to light, yet any artist 
ftfler a fen experiments, prejiare it. 
SBW METIIOn OF ILLP.MINATION. 

The following new method of illuminadon has recently been ex- 
hibited in Paris, by M. Godillot. The principle is, that of tbe multi- 
plication of light by means of innumerable small mirrors arranged in 
a particular manner in a multitude of frames bound together ; and 
which may take different forms, as tbat of a star, that of a cross of 
the legion of honor. Sic. This framing in light wood-work, with its 
mirrors, is placed perpendicularly, and made to rotate. In front of 
its central point is placed a bright burner, the reflexion of wljicb illu- 
minatea every mirror and multiplipA the light infinitely. If between 
tbe burner and this system of mirrors a colored glass is interpoied, 
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the mirrors reflect Lbe color. By means of cerlain airangementt, tfas 
interposed glasses are made to produce effecta and combioalions of 
tints to which the rotation gives a fairj aspect. Wliere the ligbtif 
not colored, the refiecting power ia said to be so great that a man ma^ 
read by it a kilometre's dietaoee, — about two-thirda of a mile. Tfa» 
mode of lighting, it is added, may be turned to account for other pni> 
poses than that of mere atreet illumiaalion ; — for example, ibr ship 
wreck signals, the lightiog of great nighl; worlds, tunnels, &c. 

VALUK OF THB BABOMBTER IN NAVIGATISQ THE AUEStCAIC 



At the American Association, CleTeland, a paper on the above sub- 
ject was read by Mr. W. C. Redlield, of New York. He commenced 
"by alluding to the great American lakes as remarkable, not more for 
their extent and commercial advantages, than for the destructive 
storms vrith which they are vi»ted; these storms being sudden and 
the shores generally dangerous. The direct force of an easterly wind 
on the Atlantic is seldom felt on the lakes. Every great shjrm, viewed 
in its geographical extent, is a great evclone, or eddying cnrrent of 
wind. In these latitudes the lirsC wind is from an eastern or a south- 
ern quarter, preceded or attended by a fall of the barometer, phenom- 
ena due to the northwesterly projn'ess of the cyclone, and its leftwiae 
movement around its own axis of gyration. On the ocean these storm 
winds can readily pa^s and act along the coast, but the varieties of laud 
surface prevent direct extension to the trans-alleghaoian regions, and 
lessens, also, the violence of the westerly winds which constitute the 
westerly or closing portion of the cyclone. 

On the great interior plateau where the lakes are situated, these 
conditions are partially reversed. The first winds of' the cyclone here 
blow from the eastern or southern board, and are impeded by the sur- 
face of the country, and on the left side, the northwesterly winds, 
which are retn^rade to the advancing body or entire cyclone, are 
necessarily less violent — ollen quite moderate or gentle, compared 
with the succeeding easterly winds. When the axial center of the 
cyclone has passed the observer, the barometer, which has in the mean 
tune fallen to its lowest point, commences rising, the wind becomes 
westerly, its force is suddenly and greatly increased, being a com- 

Kund of both the progressive and the rotative velocities ; these vio- 
it westerly winds are no doubt aided by the rapid and colder cui^ 
rent of the next higher stratum, which coincides in direction ; thna 
these later westerly winds are almost inevitable as they sweep over 
the lakes. 

A continual but varying series of these cyclones ia passing over the 
temperate and higher latitudes, producing variable winds. In the 
North American cyclones, tlie first or advanced portion exhibits eas- 
terly or southerly winds, the [jrincipal direction, locally cooNdered, 



terly or southerly wmns, the [jrmcipal direcbon, locally conNd«red, 

being dependent upon the position of the observer laterally in its path. 

« &aA winds produce a M of the barometer; the progreot and 
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degree of the depreuion of tlie mercurial column demands careful 
BLWalioa, especially on the lakes, since the later or ivesterly gal.s the 
rear of the cyclone, will be proporlioneil to this fall. When lliu ba- 
rometer has i-caietl to tail, the central portion is nearest; tlia local 
i.liange of wind vill soon follow, and the baronictor will commence 
n-ing : this is the most dangerous period of the slorni, of which the 
i>.in>ineter has thus given us indication. All precautionary measure* 
^iiould be taken, then, during the fall of the barometer. From 
•.\iv favorable direction of the easterly or first winds of ihe cyclone, 
aavi|raiors are templfd to sail up the lakes; they sliould remember 
ihat the extent and force of the later westerly winds may be e»ti- 
matd by the fall of Ihe barometer, but not at all by any moderation 
of Ihe H'rat or easleriy winds. The fhll of (he barotoeter on the lakes 
:- less than on the ocean from a like storm; yet it is sometimes one 
I II h or even more, and whenever it exceeds the ordinary mean of 
r^L<>jeratioD storms, every precaution should be taken. 

ON THB ORADUATION OF STANDARD THERMOMETERS. 

The (bllowinjc aecoant of the graduation of standard thermometera 
at Kcw Observatory, was given to the British Association, by Mr. J. 
Welsh. In the year 1(J3I, the Committee of the Kew Observatory, 
impreved with the importance in meteorological investigations ofpos- 
sesdng thermometers of a belter chus than those hitherto procurable 
from opticians, took step* with the view of producing such mstruments 
under their own superintendence, for distribution to inetiluliooa and 
individuab who might require awurate standards of reference. The 
committeQ were furnished with the infonnalion necessary lo carry out 
their intentions, by M. Kegnault, of Paris, who hod been accustomed 
to construct his own thermometers by a method proposed by himself, 
and with an accuracy previously unknown; they were also supplied 
under his directions, with the requisite apparaUia. It had been as- 
sumed by physicists, that at all temperatures, as hich at least a* that of 
boiling water, the apjarent expansion of mercury in a glass envelope, 
ii anilbrm for ciiual increments of heat. A mercurial thermometer 
mi^ht, therefore, be called a standard instrument, when the divisions 
of ita scale corresponded everywhere toequalvolumesof the contained 
fluid, and when the readings were known for the temperature of melt- 
ing ice, and of water boiling under a certain barometric pressure. If 
the tube were perfectly uuiform in its bore, it would only be necessary 
to make a scale of equal parts between the freezing and braling point*, 
aod to extend the division above and below these point*, — but as per- 
fect tubes were in prikclice not procurable, it became necessary in 
dividing the scale, to make allowance for tbe variations in the tubo's 
capacity. Thene variations could be obtained by carefully measuring 
a short column of mercury, (an inch or leaa in length,) as it i) made to 
pus along Ihe tube by successive steps, each of which is as nearly u 
ponible kU own length. In the thermometers constructed according 
toJL fiegnault's process, the divisions do not reprenent degrees qf tl^p 
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ordinsry »ca1es of temperature, bat are of an arbitrary valnei diffeiing 
for each initrument, anJ requiring separate tables for each thenoane- 
ter (o convert the scale readio^ into degrees, — the divisoos KlaS 
parti of the scale being equivalent to equal in2uine«, allbougb llMir 
lengCi maj vary very coosiaerably. The freezing points were deter- 
mined in the ordinary wav, by immersion in well-pooadod ice,fiiaB 
which the water is drained off as it melts. The bcuUng points w«n 
cletennined by the apparatus deviaed W M. Regnault, in 5fam,iAoM 
elastic force is exactly equal to that of the atmosphere 
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being made for the difierence 
from the adopted standard prcsanre. The boiling points, besii 
detennined for the usual position of a thermometer — with the 
irertical, — were also observed in a similar apparatus with the stemiB 
B boiixontal position i so that if the instrument should ever be used ia 
any other than the rerlical potition. the proper correcuon might be 
applied. The dilferencQ between the bodingpoint of a thennooKter 
in the two positions, was found to be from 0°*2 to 0°-5 Fahr-, accoid- 
ing to the thickness of the giacs and the form of the bulb. After tlia 
graduation of a thermometer had been completed, its accuracy wuex- 
amined by a aubseiguent culibratloa with a longer column of Dtereury. 
If the length of the column with reference to tJie scale divisions wm 
everywhere the same, the graduation was considered good ; but if anr 
alteration was found to exist, a more complete examination was mtiu 
r using columns of dilTerent lengths, each of which wai oearijr an 
diqnol iiart of the range of the scale, -^ the remaining crroia being 
dMucea from these measurements by the method adopted hv Mr, 
liiheepahfLnks, for the thennomeCors used in connection with the n*- 
tional standitnl yard. It was, however, seldom that any appreciabit 
correction was found to exist. It had long been known that Uie freeo- 
ing point of a thermometer is not constant, but riies by a considentbie 
amount during the first year after its construction. There was, how- 
ever, another peculiarity in the thermometers, which wa« lees kjiown. 
If a thermometer, afler bavinu been for some weeks exposed to the 
ordinary temperature of the air, were placed in melting ice, its free*- 
ing piMnt would be, for example, 33°-2 ; if the bulb were then put (x 
two or three minutes, into boiling water, and soon afterwards a^a 

iilaced in ice, the reading would no longer be 32'''2, but would &t9 
alien to nearly 32°-0; if, in a day or two, it were again placed in ice, 
the freezing point would have risen n little, aliout 0°'l ; and if aniB 
tried at^r two or three weeks, the freezing point would be IbuiM ta 
have acquired exactly the original position of 32°-2. This had be«t' 
found to be the case with every thermometer examined at Kew, iHiat> 
ever was its age { the difference in the freezing point before and after 
bailing being about 0°- 1 7 Fahr., and varying inappreciably in difiiueiJt 
inrtniments. This peculiar displacement of the freezing potDtMenied 
to be owing (n a teropomry alteration in the dimensions of the buDh 
caused by a considerable change of lempcraturt ; the glass, afler haT- 
ing been expanded by heat, requiring a week or two to contract to in 
original size. It appeared, therefore, that the alteration in tlia fre«»- 




iag point of s thoTTDometer dapended upon two Deparate causes, the 
one being a slow contrat-tion of the bulb, continuing for many mocithi. 



bat ultiroately ceasing; and the other being a temporary alteration ic 
lite dimensions of the bulb, produced by a sudden and I'onaiiJerable 
elevadon of temperature, which disappeared in two or three weuka. 
The rise in the freeiin" point of ordinary thermometers, was probably 
due to a combination of both these causes ; for, if a thermoneier had 
its &«e£ing point set 09" soon after being blown and tilled, there would 
be, first of all, the comparadvely rapid contraction of the bulb, due to 
the great beat to which it hod lately been exposed, and afterwards, the 
more gradual contraction which continues for several months. 'Tha 
author reeommendeil opticians, insleitd of "pdntingolT" their thermoro- 
eien ImmediaUly after being filled, to allow them to rest for a month or 
BX weeks, so as to avoid, at least, the first great change which occurs; 
but, of course, the longer they were kept the better. Mr. WelKh men- 
tioQed another fiwt which he had observed in thermoraeters. He took 
about fifteen thermometers, and al\er carelally ascertwning their 
freezing points, kept fhera .'itposed tothetemperatnreof boiling water 
lor about sixty hours, allowing them altvrwards to cool very slowly. 
It was then found that the freezing point had been permnnenilt/ raUed 
in all of them, by about 0°-3 to 0°1 Fahr. The effect of a suhseqiient 
sadden elevation of temperature was exactly as belbre, to Intoer the 
freezing point by nearly 0°-3 ; the reading which was Ibund aflrr the 
kng continuod boiling being again restored in about a for(ni«ht. lie 
was not yet prepared to say whether any effect would be produced by 
the boiling in the way of bringing the freezing ^int of a newly-made 
ihermotnetcr to a permanent position, irrespective of the temporary 
alteratian caused by a sudden elevation of temperature. 

ISSTEfMEST FOR MEAaUKtNO EVAPORATION. 

A simple instrument to determine the evaporation from the surface 
of the earth during a given period, has just been invented by Mr. 
Kewman. A shallow basin connected with a graduated tube below it, 
1 quandtr of water, previously measured, in this tube, 
it by displacement by air. At (be end of the desired time, 
s a^in let Iwck into the graduated tube, and itj loss by 
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^HCMtent has been granted to Messrs. Mackenzie &. Blair, of Glat- 
^R, for the construction of a thermometer scale, printed with the 
corresponding references on vulcanized caoutchouc, and thus by iti 
eloiticity easily adapted to each mercurial tube. The references 
Mlually printed (»i their scale are over one hundred and fifty. 
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AND VENTILATION. 

This apparatus, invented by Mr. Ward, of England, conasta of a 
geriea of flat circular hollow cases, about one foot in diameter and one 
inch deep, attached together in tbeir centers. Each caiie contuiu a 
■mall quantity of Bulphuric ether, which is readily affected by change 
of temperature. The cases, comprising about six, are suspended oue 
nader the other, and to the lowest one ia attached a weight by a card 
that pastes oTer an excentric pulley. On an increase of temperature 
the ether expands, and the weight falla down, and it is drawn ap 
again by the pressure of the atmosphere on the external discs o£ die 
cases when the air is cooled. By connectjng Ibc weight with the 
Tentiiators of a conservatory, or other building, the temperature can 
be thus regulated to any required degree by a previous adjustment of 
the apparatus. 

ON THE DENBITT C 
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The following le an abstract of a paper read before the British As- 
■ociation on the above subject, by J. J. Walerston. Thechief olgect 
of the author in these experimental researches was, to ascertain if the 
low density in saturated vapors holds good up to that point when, ac- 
cording to M. Cagoiard de la Tour's interesting researt^hes, the liquid 
condition seems to terminate suddenly. The observations were tnade 
on the same principle as those which were the means of detecting the 
genera! law of density, ^ — and the details of which have been commun- 
icated to the Royal Society. The tubes used by the author were 
from two to three inches in length, filled with the same liquid in differ- 
ent proportions, and sealed at the blow pipe. The author then de- 
scribed the method used in graduating them, and the ample srspbio 
principle employed in calculating the density of the vapor aoa of the 
liquid ; the same strictness not being required in these researches asra 
those detailed in the paper above referred to, in which t!ie strict meth- 
od of computation is given. The author then described his mode of 
heating the tubes, which is by suspending them by a brass wire frame 
in a glass funnel about three feet long, one inch diameter, and one~ 
twelith of an inch thick, fixed verticaLy over an argand cocoa-nut oil 
lamp. The brass wire frame being slipped with the tube into the lop 
cd* the funnel, kept it in the middle of the current of heated air about 
four or five inches below the top of the funnel. The liquid volume in 
So. 1 tube being noted, the tutw was taken out, and a thermometer 
put exactly into its place. The mercury quickly rising, the temper- 
ature is noted ader it had become steady. The thermometer b^ng 
then removed, a second tube. No. 2, was slipped into the same place, 
-md its transition volume noted, — then removed, and the thermome- 
■* lubslituted, and noted as before. This was the general course of 
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observations ; when the temperature had to be carried above 600°, a 
fuDDel only eighteen inches lon« was used. Tbe state of tlie liquid in 
ibe tube vas dosely esomined by means of a watc)ima,ker'B lens, and 



one-flftieth of an inch thick. These aometimea barat when the pres- 
sure was calculated to be about 400 atmoapberes, if the laws of denaty 
and pressure hold good at these extreme points. The force of the ex- 
plosion was quite what might be anticipated : it was as if the liquid, 
which never exceeded three grains in weight, had been fulminating 
pwder. The thick glass funnel was shattered into small fragments 
immediatsly opposite the tube- Other sets of tubes were of soft gjlass, 
one-twentieth of an inch thick, and one-fifth or one-sixth of an inch 
bore. None of theae burst; at a very high pressure, one merely gave 
vray, breaking across into three pieces as if cut by a file. The author 
then gave the details of his experiments in a tabulated tbrm, each notr- 
ing the low temperature and volume, the maximam volume and tem- 
perature, and the transition volume and temperature, with notes of 
the successive appearances noted in the liquid at its surface and in the 
vapor. The surface of the li(^nid at one stage always assumed a fiat 
form, showing cessation of capillarity — often assumed a conoidal form 



wasting at the apex ; sometimes two surfaces showed themselves. The 
■ a clparly in the early stages, often ehanpng 



carbon, distilled water, chloroform, dichloride of sulphur, anbydro 
mI of turpentine, acetic acid, and sulphuric acid. 

EVAPOttATlKO I'OWER OF VARIOUS BOILKRB. 

The following interesting table of the work performed by boilers of 
different constructions in thi.i conntry and England was furnished by 
Dr. S. B. Dana, of the Merrimack Works, Lowell, The article was 
called forth by the publication of a statement in regard to Baker's Im- 
proved Furnace, in which it was stated that, for the week ending Oct. 
29th, the steam boiler at the Crystal Palace in New York, heated by 
Baker's furnace, evaporated 11.45 pounds of water with one pound of 
coal. Wq are not informed of the temperature from which the water 
was evaporated. This is a material point. It is, however, evident 
that the temperature has been reduced to the usual common standard 
21 2" F., for It is said in the notice above, the obtained result " comes 
within three pounds of the theoretical evaporation of water by the best 
quality of coal, in the Laboratory." 

Despritz experimentally determined that one pound of pure char- 
coal tem sugar, would evaporate 12.3 pounds of water from 32° F.; 
Dr. Schafhaeutl, from theoretical calculations, assumes that one 
pound of anthracite coal, containing 02.42 per cent, carbon, and 3.37 
nydrogen will also eyaporata 12.3 pounds of waterfrom 3-2°. Bcduc- 
ing this to to 212°, we arrive at the fact that one pound of pure char 




ANNDAL OF SCIENTIFIC DISCOVERT. 

cost, or of Anthracite coal rh nbove, ovnporales 14.457 pounds of wfttor i 
from 212°. The result wilh Bakur's furnace as above stated is" three 
pounds less," or 11.45. Hence the water in this case has been ?«d)iced 
10 212° F. 

"This," continues the notice, "is the prsatest amount of w, 
evaporated by one pound of coal, in a boiler, ever recorded." Ttii 
assertion may be true of "a boiler" heated by Baker's furnace at 
Crystal Palace, but it is not true when applied to boilers healed by 
variously formed fiirnaces for the last ten or fiAeen years, bothio 
EnglaDd and in ibis country. 
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of cohesion in fluid masses, Bn<) from this to deduce the stracttire oT 
a fiuid turfacc, showing that its cohesive strength is much len thu 
that of the interior layers. This result furnishes a clear and dinct 
•ipUnalioa of the ^at fact of evaporation, and shows wbv, in iD 
ebullition, evaporation is a strictly surface phenoiiM- 
follows an explanation of one of the cbief cansn of 
•tean-boiler explosons, &nd the eu^ ^a^iit&cia of b. -ict^ ^taedMl 
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nraedy; also, an explanation of Che heatlog of fluids to hlab tempera- 
ijrta, as observed by Doniiy, and of the entire ageDCy oT contained 
:dr ia ebullition- 
Several years have now elapsed since, in tracing out the reaulla of a 
lunlity general theory of molecular mechamcg, it occurred to me to 
call in question the commoaly received viens as to the amount and 
character of fluid coheaion. Kegarding all oohesioa directly a func- 
tion of the distance between adjacent molecules, it was quite impossi- 
ble to ima^ne that the exceedingly small dilTurenue of the intermole- 
Otdar distances, corresponding to me fluid and solid forma respectively 
ia.any given substance, could produce that very great diflerence 
of ooheaive strength, so generally conceived to exist The slight dif- 
fouice of volume, for instance, between a solid and fluid pound of 
iron, would not lead us to anticipate any marked difference of cohe- 
non, so tongas we regard this cohesion as any tolerably simple function 
of the intennolecnlar distance. 

The ordinary experi meats, profes^og to measure fluid cohesion, are 
by BO means cases of direct rupture, and indeed, furnish no measure 
miatever of actual cohesive strength. The common experiment of 
■eparating, by counterpoising weights, a dit^irom a fluid which wets 
it| fBToiahea no IndicaDon ofthe cohesion in the mass of fluid, but meie- 
ly edtowB tho force required to break the fluid surface. Donny's ex- 
periinenta show positively that the yielding is here entirely at the 
uu&CB, progressing through the mass by Che successive breaking of 
llie wicoessirely-foroied surfaces, only a mere fluid fllament being at 
lut broken by direct rupture. It is truly a case of capillary action 
between a horizontal fluid surface and a horizontal circular solid sur- 
&ce, and like all other capillary action, exists pi^rnarily at the snr^ 
ces only. Except in the frequently-observed adhesion of well-boiled 
mercury in barometer tubes, to heights far above the true barometric 
level, we have in fact no record of any experiments exhibiting the re- 
Bltaiice offered by a fluid mass to direct rupture, which only ought to 
be taken as a true measure of cohesion. All the common views of a 
dight fluid cohesion are based on erroneous interpretation, in wUch 
tita ^ects of the easy mobility of parts in fluids are very loosely impu- 
ted to a low value of cohesion. Once clearly understanding that sur- 
&oe yielding gives no measure of cohesion or direct resbCance to mp- 
ture, we can readily see that the prevalent ideas on this subject are 
without support. 

If we study the phenomena attending the condensation of gases 
and vapors into fluid, it is apparent that while contiguous molecules 
are still at distances many tunes as great as that characterizing the 
fluid State, the cohesive attraction manifests itself appreciably. Steam 
inBtantlv condensing at the rate of a foot of steam to an inch of water, 
dunra that in water the cohesive action of a molecule extends eSective- 
Ijr through a sphere whose diameter is at least twelve times the dis- 
tance between adjacent molecular centers in the fluid, llcucc in wa- 
ter, the radius of efiective cohesive action must be so great as to in- 
'e several molecidar layers. The mcnnent a gas ceaeea to C^Ucm 
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Mariotte's law, cohesive action beeomea appreciable, and this is proof ■ 
enough that in masses many layers contribute their action in makinenp ■ 
tho total cohesion. If we conceive any fluid masa tobedistributedinU I 
layers, then the correct measure of fluid cohesion will be the foTca I 
requisite to produce a direct Ninultaneous separation of all the pwti I 
along a unit of the dividing surfacB between two layers. This ia eqnd I 
to the resultant of alt the forces acting fi'om either direction agatnet I 
this unit of surface, these forces beiag held in equilibric by the equil I 
opposing forces. To present the grounds which seem to me to author- I 
iie the conception that repulsion in all states of aggregation ia ootf I 
exercised between adjacent molecules, while the attractive actions are I 
the reaullant of all the primary constitutional forces, and extend I 
through longer spheres, would involve the esposition of a com{Jeta I 
theory of molecular mechanics. I most therefore leave as an assump- 1 
tion the conception that in fluids, the only repulsion to be taken into \ 
account is the continuous layers, which prevcnU their yielding farther | 
to tho cohesive forces pressing them together. 

I come now to an important deduction from the preceding discng- i 
gioD. Fluid surfaces are in a state of weak cohesion, as compared with 
fluid interiors ; hence, a ^rtially alniospheric condition of rarefkction 
exists along such boanding surfaces. If, then, we assimilate beat to a 
molecular repulsion, as is customarj', we see at once that as the tem- 
perature ia raised, the weak cohesion in the surface will be overcome, 
long before the mass is heated to that point which will overmaster i(> 
internal cohesion. Hence, the surface molecules will freely passt>ffsa 
Tapors, while a strong cohesion still exists throughout the entire mass. 
Evaporation thus goes on at surface at all temperatures above that 
which just Buflices ta overcome the weak surface cohesion. This con- 
stitution, or structure, necessarily characterizing the limiting layers of 
fluids, is the true and full explanation of evaporation in all its fonoB. 
From this we see that a fluid mass, without interior or exterior sur- 
feces, or so enclosed as virtually to answer this description, mighl be 
heated up far above the boiling-point without boiling. Wo see that 
ebullition is but the effect of an internal evaporation, starting in mi- 
ButB air-bubbles, and growing with the expanding bubble. TV* see 
that water, entirely freed from air-bubbles, and with a restricted open 
Huriace, as in Donny's tube experiments, should go on heating up far 
above the bmling point, until at last the whole heated mass would 
flash into steam wilS an explosion. All the phenomena described by 
Donny, io his excellent paper in the Annates de Chimie et de Pht/sigue, 
follow as easy and obvious deductions from this constitution ot&a 
fluid surface. Indeed, we do not wonder at his being forced, fVon 
his experiments, to conclude empirically that there must be some pe- 
culiar quality in surfaces which makes evaporation take place so inuuh 
more readily on them tlian on fluid masses. We see, too, how utterly 
fallacious are the experiments usually taken as measuring fluid cohe- 
■ion in surface layers, which, with the free mobility of fluid parts, fully 
explains all the observed results. This fully explains how a too pei^ 
feet b<Hling of the mercury in barometer tubes makes it adhere at tbo 



HATUaAL PHILOSOPHY. ' 209 

top wicli aiicb tenwltf. It explains Bortholet's experiment on the 
Torced ililntion oflluiil^, in wliidi n deaerated fluid, nutleil wlien hot, 
doei not shrink in coo1in« for a long time, but at loat brenks snil rol- 
IlpwB, indiuatinjz that it lins borne a great tension before yielding. 
Prof. Henry's elegant experiments with 9oap-bubhies, in whiuh, by 
mcAsurin;; tlie tension oTtho enclosed air, }ie is able tn deduce — Rnt, 
the mmprcuin^ farce, and then the cohesion of the fluid film — will 
furnish an independent eonfirniation of the same general viem. We 
may remark that ihc helerogeneoui structure of the oiiler layers 
would dcsliov the taobility of their parts, and pive n film-like charac- 
ter to the fluid surfnces, while all within the film would hare free mo- 
bility. This, with the additional ftiet of a drawinjr inward of the out- 
walk layers by the unbalanced cohesive action of the layers near the 
■□rface, explains the creat variety of formal phenomena exhibited by 
drops, bubbles, and fluid surfacea. 

About four years since, I conceived the idea of directly measaring 
fluid cohesion, by rupturing a pure fluid column in a cylinder with a 
moTinj piston. By filling the cvlinder with the fluid to be tested, and 
immerainf: tlie piston, by the aid of a valve closing at will, the force 
requisite for starlinjr the pision will be the cohesion of the column, on 
tllowinc fur atmospheric pressure. Of course the fluid must adhere to 
the cylinder more strongly than it coheres in itself, else the adhesion 
only would be measured. Nor nmst it contain any air-bubbles, as the 
presence of one such, however small, will give a start to the break, by 
pre^entins a weak surface. 

I antk-ipBle that exceedin;; small air-bubbles will have the efloct of 
making the indications irregular, as the emallest bubbles trill only st^rt 
a break on the npplicntioii of very considerable force. 

1 will now apply tliisdiscuMion to )i(;ain/i(}i7irrpT;>/iMronK, The condition 
rcquinte for ebullition in bdling water is simply that air-bubbles in the 
healed portion* shall present on their bonlers the weakly coherent sur- 
faces re(}uisile for evaporation to be established. Perfectly denerated 
water, with a limited surface, would not boil at all, but would steadily heat 
lip until it reAi'h[>d that pointat which it would flash explosively into steam. 
Xow, ono chief chiefcauBc of local explotiioniii clearly of this descrip- 
linn. The l>oat stops at awharf: the "doctor," or pump supplying 
wsti-r to the engine, being worked by the ensiinc iieetf, stops its 
water sujiplv when the engine stops. The water in (ho boiler goes on 
hiMling until all the air bubbles are boiled off from the water, and their 
air is mixed with the steam above. Then there censes to be any evapora- 
ting ■urfoc'c, except that on the top layer, which is farthest from the tinat- 
ing surface, and ijuite inadequate to the consumption of the heatsupplicd. 
Then the mass of water begins to heat up, anJ it goes on atorinK up the 
unconsumed caloric, until the water is far hotter tlmn the head of 
steam would indicate. The engineer then starts the engine; this starts 
the pump, which throws a stream of air charged with water directly 
into the glowing fluid. The heal insUnlly finds its outlet by an ovei^ 
whelmiiij: empotation on the newly supplied bubble surfaces, ami a 
tumultuous ebulJilion foJJows. The gathered si " ' ""' 
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portion of the water into steam of excentve lention ; a tension mcb u 
nothing can wilbsland. The terriQc consequences are loo odcn wil- 
neaaed in thoae fatal catastrophes, irhich have pTen to our western 
rivera such a tragic reputatioD. 

No one can examine a list of western steam-boat excurrion* with- 
out being foreibly impressed with the fretiueney of these accident* jM 
at the boat ie starting from the wharf alter landing. It seems U 
beyond donbC that many of these occur just in the manner now oti 
and from the deficiency of air-bubbles m the btuier. We tee in 
reaaooing, too, a sufliticnt exnianatioti of dry steam ; or steam he 
ttaa iu tenaioo indicates. The heating is then going on faster thu 
tiie evaporation, and (he steam is thus heated as if it were not in i 
tact with the water, or were in a vessel by itself. It is not alwavi 
-ftat Oie remedy for a danger is as obviotu and easily applied u in ~ 
case. It is only necessary to keup the pump in steady, slow aperatMO 
irhile the engine is at rest. It should always be capable of aa iiufe- 

rendent niovenient, and should constantly, while a ooat is gcnnc. he 
epl at work, however slowly. By this means air forebullition wtSlal- 
wayi be supplied, and the accumulation of heat in a sluggish ma 
water cannot then go on until the exploeive point is reached. 

The field over which I hare thus rapidly travereed, is one reqnilinE 
much practical study lor ib full development and illustration. I could 
not here civeall which belongs to it without exceeding reasonable limiu. 
Nearly aU the views which I have presented, were the residt of mj 
own studies, so far as concerned my original acquaintance with thoBl. 
But I was happy to find that Denny and Henry had, in some poiBtt, 
reached the same conclusions by independent routes. But I am ~~' 
aware that any one has presented the same analysis of cohesion, c 
the molecular constitution of material surfaces. Especially does the 
derivation of evaporation from molecular mechanics seem to me novel 
and worthy of careful consideration. Denny indicates deaeralion ■■ 
a canse ot steam-boiler explosions; but it la essentially as an experi- 
mental dcdnetion, and not connected with its mechanical derivation. 
In concluaon, I will present an outline of a most interestjug iUil 
tration of creative design in the earth's co-ordination. The explana- 
tion of evajMration which has been given, shows that for each fluid, 
the formation of vapor lies within certain definite limits of tempemue 
U a result of its primary structure. These limits ditfer greatly a 
different fiuida. Now, in framing the earth for bsbitation, or for tie 
proper life of animal and vegetable forms, somcthine equivalent tO 
taiu was necessary from the constant descent of fluids to the loweC 
level. Without some agency to lift the great organic fluids above the 
ocean bed, sterility would have been the lot of all which rose abme 
ill lur&ce, and terrestrial organisms would have been quite imjKNaiUc, 
But fluidity docs not involve evaporation except within certain definite 
limits, special for each liqiud. Again, evaporation might get on >b^ 
yet no capacity for condensation exist, except within other limits of tem- 
perature quite unattainable save through special armnecment. Bant, 
titea, wilk our ttatix and aiitMW9lut«fUmA^«^&S9«»kL voMtiim''-' 
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or the raining fluid^'not only so that co-operation at ordinary tempera- 
ture should go on, but so that condensation may again take place in 
the ordinary air. Not only must this qualitative arrangement exist, 
but also a quantitative one,' since the quantity of rain best sufficing to 
the aggregate organic need, is exactly a certain definite number of 
inches per annum. Now water is doubtless the only known liquid 
which could by possibility answer these definite mechanical conditions. 
Hence we say that there is a peculiarly clear evidence of design : 
First, in making a fluid which could under our cosmical conditions 
undergo the raining round ; and secondly, in its being on the earth 
in 80 exactly the quantity best meeting the aggregate organic needs. 
Ether, quicksilver, or any other known fluid, could not in any possible 
arrangement of quantity, supply this primary cosmical necessity. Now 
when we reflect how many are the instances in which the terrestrial 
elements — simple and in combination — exist in strict accommodation 
to organic needs, both qualitatively and quantitatively, the cumulative 
evidence of design, is as apparent as tiiat furnislied by a locomotive 
or a cotton-mill. Not only is organic life found in strict relation to 
the earth, but the earth is also primarily constituted in strict relation 
to oi^nic life. Let whoever doubts this, study the extremely slender 
a priori chance that a drop of rain, of any liquid, should ever fall 
upon the earth ; and let him but picture the total lack of all animal 
life which must have followed any cast of the die other than that really 
eaJsting. Life, without fluid circulation, is totally inconceivable by 
the mind of man ; and exactly to determine the appropriate kind and 
quality of liquid, as has been done in the real frame of nature, was a 
problem of pure and absolute intellection, transcending the grasp of 
every mind save the all-wise creating designer. 

METHOD OP OBTAINING A PERFECT VACUUM. 

The following communication appears in the February number of 
Brewster's Journal, from Dr. Thomas Andrews. 

The space left vacant in the upper part of a long glass tube, which 
after bemg filled with mercury is inverted in a basin of the same 
metal, affords the nearest approach to a perfect vacuum which has 
hitherto been obtained. It is true that it contains a little mercurial 
vapor at the ordinary temperature of our summers, and probably also 
at lower temperatures ; but the quantity is exceedingly small, and its 
influence in depressing the barometric column must be altogether in- 
appreciable. Besides the mercurial vapor, a trace of air may gener- 
ally be detected even in tubes which have been carefully filled, and in 
which the air interposed between the glass and mercury has been ex- 
pelled by ebullition. This is best observed by inclining the tube till 
the mercury comes into contact with the upper end, when the air that 
may have been diffused through the vacuum will be seen collected in 
a small bubble, but greatly rarefied. 

The Torricellian vacuum leaves therefore scarcely anything to bo 
d^nred in point of completeness ; but it is unfortunately applicable to 
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Yeiy few phjraical investigationg. Nn instrument of say kind cbb ba 
introduced into it, nor even any subatant'e vliich is acted on bjr me^ 
eary, Tlie Tacuum obtained by the exbaustiiig pump is not liaUa to 
Acse objecldone; but even wiui roai^hines of the most perfect uoo- 
■truclion, and in the best order, a very imperfect approach caa b* 
■tttuneii to a complete cxhauation. A good ordinary pump willi «ilk 
■ralres aeldom produces an exhaustion oT 0.2 inch ; and it ia very tm 
indeed, if thy maiioinrtcr is properly constructed, to have it carriedto 
O.I inch. In his " Etudes Ilygronietriqaes." (Ann.de Chim. 3d Seiie^ 
Tol. XT. p. 190,) U. Ite^^ult has civcn the following method for pmk- 
ing the exhaustion further af^r the valves have ceased to act. In > 
large glom globe of fVom 20 to 25 litres capacity (4} to 5J EngM 
galToiiB,) he places an hermetieally seated capsule of glass cont^nigg 
from 40 to 50 gnus, of sulphuric acid. lie also introduces into At 
globe 2 or 3 gnus, of water, and exhausts till the water has untinl^ 
disappeared and the mnchioe ceases to act. Bv agitating the gkbe, 
ibe capsule ts ruptured ; when the sulphuric acitf coming into eonlHt 
with llie vapor of water, which has displaced nearly dl the readul 
'tir in the receiver, condenses it and leaves a vacuum nearly perfbeb 
This globe thus exhausted is next placed in communicalion with tbe 
apparatus in which a very perfect vacuum is desired, taking care U 
remove the air from the interior of the connecting tubes. On open- 
ing the stop-^ocks, the air becomes unilbrmly diffused through the 
two spaces ; and if the capacity of the globe is considerable compared 
with that of the other vessel, the elastic ibrcc of tlie air may be re- 
duced to a small fraction of a milliuietre. It', on the contrary, the 
capacity of the latter is con^derable, this opcratioa must be repeated 
several times. 

This ingenious process is not adapted to rive a very perfect vaconm 
in the second vessel, unless the operation be repeated several times, 
which would be exceedingly laborious. It is also liable to other diffi- 
culties in the execution, which will at once occur to any one accn*- 
lomed to experimeuta of this kind. Besides, it does not afibid the 
means of obtaining a vacuum, which, as far as the indications of a 
mercurial manometer can be observed, is perlectj as in M. Bc^naoK^ 
observations, the elastic force of the air was still capable of mesBi 
ment, although only araountiog to a small fraction ol a mitlimetra. 

By using tlie n<u:es.iary precautions, a vacuum may be obtained by 
the ibUowiog process, with very little trouble, in the ordinary receiver 
of on air-pump, so perfect tliat the residual air exerts no appreciable 
elastic force. Even after this limit has been reacheil, the exhauatio 
be pushed still further, till it must become at last not less coa 

',4b than the Torricellian vacuum; while at the same time, by sup- 
DS the manometer, the existence of mercurial vapor may M 
ther prevented. The manipulations required U) arrive at 1 
not interfere with the presence of the most delicate loil 
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retain Uie esbanstlon perfectly for any length of time, two open 
ceawU are mtroduced, ono ot^ which majf be conveniently placed 
kbove tile other; the lower vessel containing concentmled sulphuric 
ic'vl, the upper a Uiin layer af a uolution of caustic potash, which has 
iieea recently coDcentraled hy ebullition. Tho precise quaotttiet of 
these liquids is not a matter of importance, provided they are so 
adiiuied that the acid is capable of desiccating completely the potash 
Mlulion without becoming Itself notably diminished in strength, but at 
the same lime does not cxnose ao lar^e a surface as to convert the 
potash into a dry mass in loss than five or six hours at least The 
putnp is in the hrst plaue worlned till the air ia the receiver has an 
elastic force of 0-3 or Q-i inch, and the atop-cock below the plate is 
then closed. A conununicatiou is then established between the tube 
ibr admittins air below the valves and a gas-holder contcuning carbonic 
ai^id, which has been carefully prepared so as to exclude the presence 
of atmospheric air. After all the air has been completely removed 
from the connecting tubes by alternately exhausdng and admitting 
carbonic arid, the stop-cock below ^e plate is opened and the carbonic 
add allowed lo pas.>i into the receiver. The exhaustion is again quickly 
purlbrmeil to about half an inch or less. If a very perfect vacuum is 
OEsired, this operation may be again repeated ; and if extreme 
accuracy is required, it may be performed a third time. It ia not 
likely that anyihing could be gained by earrj-ing the process further. 
On leaving the apparatus to itself, the carbonic acid which has dis- 
pbced the residual air is absorbed by the alkaline soluiion, and the 
aqueous vapor is al^rwards removed by the sulphuric acid. The 
vacuum thus obt^ned is so perfect, that even at^r two operations it 
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ir conception of the propress of the absorption, I will 

describe in detail ono observation in which the tendon was measured 

simultaneously by a good syphon-guage and by a manooieCer, formed 

oTa barometric tube O'o inch in diameter, inverted in tha same reso- 

r of mercury as a similar tube ciunmunicating with the interior of 

t receiver. The barometer had been carefully filled, and the 

usion of the mercury estimat^id by the method already described 

»Ihan YTraW of *n inch. 

erious to the admission of the carbonic acid, the exhaustion was 
Fried only to 0'4 inch ; it was again carried to 1 inch ; and a third 
~e to O'S inch, after which the apparatus was left to itself. The 
~- - "oeler indicated a pressure in — 

15' of 0-25 inch. 
SO' " 0-17 •' 
80' " O'lO " 
200' " 0-02 •> 
difference was just percftptiblo, when a per- 
itlly level surface was brought down behind the tulies till the lii^ht 
was just excluded. In thirty-six hours not the slightes 
lerel could bo detected. The vacuum has remained wilho-Jt iho 
tiighleai cbango for t'oartixn days. 
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It is evident tliat the oqIv limit to the completeness of tlie Tscmun 
obtained by tliis process, arises from tlie difficulty of preparing cif~ 
bonic acid gas pcrleCtly free from air. This may be very neariy ortr- 
eome by adopting precautious which are well known to pnic^nl 
chemists. Wnen an extreme exhaustion is required, the gas-holder 
should be fiUi-d with recently boiled waler, anil the first portions of 
carbonii^ acid that are collected in it shonld be allowed to escape 

The substitution of phosphoric for sulphuric acid would retaare 
file posability of either aijueous or acid lapors being present even m 
the smallest amount, but such a refinement will rarely bs fbnuil 
neceasary- 

In (he experimeDt just described, the theoretical residue of air 
would be Tsisst P^"^ ^ ^^^ enlire (luaudtr in the recetver, 
which would csute a depression of y^ of an inch. This remit 
must have been nearly realized. If the exhaustion had been carried 
WA each time to 0*3 iuch, the residue by theory would have been 011I7' 
i r r imn P'^'^ B^^ tbe experimentid results will not condnM la 
Itei'p pncc with such small ma;;niludes. — London, Ed'mbaTijh,andIMi- 
lin Philotophicat Magaz'mi:, Ftb., 1852. 



The following ii an abstract of a paper read before the Royal Inili- 
tntion of Great Britain, F*b, 1853, by Dr. John Tyndall. There tn 
no two words with which we are more familiar than mailer aad/oret. 
The system of the nniversc embraces two things — an object acted 
upon, and an agent by which it is acted upon ; ^the object we cd 
matter, and the ajicnt we call force. Matter, in certain aspects, wt^ 
he regarded as the vehicle of force ; thus the luminiferous ether ■ 
the vehicle or medium by which the pulsations of ihe sun are tram- 
mitted to our or^ns of vision. Or to take a plainer case, if we tet 
a number of billiard balls in a row and impart a shock to one end of 
the scries, in the direction of its Icngtb, we know what tnkea plan; 
the last ball will tly avniy, the inlervenins balb having served lor Ai 
transmission of the sbocE from one end of the series to the other. Or 
wc might refer to the conduction of heat. If, for example, it be n> 
Quired to transmit heat from the fire to a point at some distance fivm 
the fire, this may be eflected by means of a conducting body — }q 
the poker for instance; thrusting one end of the poker into the dn 
it becomes heated, the heat makes its way through the mass, and 6nal- 
ly manifests itself at the other end. Let U9 endeavor to get a diitiiiet 
'-■-■nf what we here call heat; let us first picture it lo ourselves ■■ mi 
jt from the mass of the conductor, making its wav among 
lies of the latter, jumpinj; from atom to atom, and tliua con- 
tem into a kind of alepping-stones to assist its progrest. It 
\.i noluision, even hail we not a single experiment ■ 
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ut wc need not conSne oanelves to the material thenry 
of beat. A^auniing the hypothesis whieh is now gaining groanJ, that 
heal, instead ol' being an agent apart from ordinary matter, consista 
in a motion of the nmterja! particles ; tlic conclusion is equally proba- 
Ue that the tranamission of the motion must bo inlluencrod by the 
Banner in which the [lardcles are arranged. Docs experimental Ki- 
ene« fiimish ub with any corroboration of this inference ? It doee. 
Uore than twenty years ago, MM. De k Rive and De Candolle 
prared that heat la tranmnitled through wood nith a velocity almost 
iwice aa great along the fibre ns across it This result has been re- 
cently expanded, and it has been proved (hat this mbstance possesses 
three axes of calorific condnciion ; the lirst and greatest axis being 
parallel to the fibre and to the ligneous layers; while the third axis, 
which marks the direction in which the greatest re^stance is olTered 
to the passage of the beat, is perpendicular to the fibre and poTdJlel 
to the layers. 

But it is the modification of the ma^etic force by the pecnliarities 
of aggregation, which forms the subject of the eTcning's lecture. 
What has been stated regarding heat applies with equal force to mag- 
nctiim. Tbo observed magnetic phenomena are of a composite char- 
acter. The action of a magnetic mass is the resultant aiition of its 
motecnles, and will be influenced by the manner in which (hey are 
a^regated. The fundamental phenomena of magnetism are too well 
known to render it necessary to dwell upon them for an instant. A 
snail bar of iron was suspended in the magnetic field ; it set its 
length parallel to the line joining the poles. Should we be justified 
from this experiment in concluding that a magnetic mass will always 
*ct its longest dimen^on axial? No. A second magnetic bar, equal 
in nee to the former, was mspended betweon the poles; it set its 
length at right angles to the line joining the poles. Whence this de- 
pcrtineot V We nnd the reason of it in the mechanical structure of 
the bar : it is composed of magnetic plates, transverse to its length ; 
these plates set from pole to pole, and hence the length of the bar 
eqn&torial. But let us proceed from this coarse experiment to one 
more delicate, where nature herself has imposed the conditions of ng- 
grvcation. A plate taken from a mass of shale, picked up a few 
wedu ago in the coal district of Blackburn, was suspended between 
llie poles; although strongly magnetic, it sot its longest dimension at 
right angles to the lino joining the poles. This deportment was at 
once explained by reference to the structure of the mass ; it also 
though apparently compact, was composed of hiyers transverse (o it* 
knglh ; these layers set from pole lo pole, and hence the length e<)ua- 
lorutl. Let us ascend (o a case still mure refined. A crys(al of sul- 
phate of nickel was suspended t>etween the poles, and on exciting the 
magnet a cert^n determinate position was taken up by the crystal. 
The substance was magnetic, still i(s shortest dimension set from pole 
lo pole. The crystal was removed from the magnetic field and the 
edge of a penknife placed along the line which set axial; a slight 
prenurc split the ci^'stol and disclosed two \:e&vkli^u\ euifu^cs c>{ i^\.«m- 
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mge. The crystal could in this way be cloven inw m indefinite non*- 
ber of magnetic layers; these layers set from pole lo pole, and henea 
the longest dimenalon, whirh wb9 perpendicular to tlie layer*. Com- 
paring all these exp*rimeiit« — ascending from the (jross place where 
the laminte vhth plaU-s of iron stuek together by wax. to thai in 
which they were crystalline, the inference appears unavoidable. tkK 
the unanimity of ileporUncnt exhibited, is the product of A cooaioo 
tsiue; and that the results are duo to the peculiaritji^ of a material 
tfiprcgation- 

The beautiful researelieg of Plurker in this domain nf science are 
well known. Plucker's first experiment was wade with ajilate rf 
tourmaline. Suspended in the magnetic field with the axU of iht 
crystal vertical, it set ilj length from pole to pole, like an ordinMf 
magnetic body. Suspended with the axis horizontal, on excitiu 
the magnet, PI uckcr found to his astonishment that the largcjt £- 
mension set equatorial. Let us see if we cannot obtain this deport- 
ment otherwise. Suspending the piece of shaio already made lue of> 
80 that its laminsD were horizontal, on exciting the magnet the loi^lMt 
horizontal dimension of the plate set axial ; moving the point of ma- 
pension 90° so that the lamlns were vertical, on excitin>: the magnet 
the length of the plate aet equatorial. In the magnetic field the ito- 
portment of the crj-stAl was perfectly undistinguisliahle from thUdf 
the shale. But It may be retorted that tourmaline posseMes no Noh 
lamins as those possessed by the shale; true — nor isit necossarylhat 
it should do so. A number of plates, bars, and disi's, formed Wli- 
ficially from magnetic dust, iixhibiied a deportment prei'Isely um^ 
to the tourmaline, — suspended from one point they set their length! 
axial, suspended from another point the lengths set equatorial. Let 
lu now turn to what may he called the complementary actions exhilnt- 
ed by diamognetic bodies. A homogeneous diaraagnetic bar aeti il* 
length equatoriaL But bars were exhibited composed of tranavene 
djamagneCic Ismlnn which set their lengths axial. This experiment 
it complenientarA- to that of the shale, Stc ; the magnetic '""' ' 



e diamagnutic equatorial; and by attention lo this the mag- 
netic body is made to behave like a homogeneous dl:imagnetic hodj, 
•nd the diamagne^c body like a homogeneous iiody. Uiama^etic ban 
end discs were also examined, and a deportment precisely comple- 
mentary lo that of the magnetic bars and discs was exhibited. A mag- 
netic disc sets its thickness from pole to pole and consequentlr iM 
horizontal diameter equatorial; a diamagnetic disc sets its thickoeil 
equatorial and its horizontal diameter from pole to pole. Two bodiea 
of the same exterior form and of the same color, were suspended 
siniultancoDsly in the fields of two elcctro-magnels, and both the latUr 
wore excited by the same current ; the eye could delect no difference 
'iportmenL Both bodies possessed the shape of calcareous qiar, 
"' " the erystalographic axis equatorial. One body, howeTer, 
>d of »ax, while ihe other was a true crystal In the 
slal of carbonate of iron exhibited a deportment pn> 
as that of a model fonusd of m&guatic dust. The at- 
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Sanation of these phertomeDa may be given in a few words. In the 
i-onstrueiion of the models, the magnetic or djamagnetic dunt was 
formcl into a kind of dou«h and pressed between two gloss plates; 
(he same process vas applied to the wax ; and it ia a universal law, 
that in diamagnetic bodies thu line along wbiuli the density of the 
mass han increased by compression, sets equatorial and in magnetic 
bodies oKial. A refei-ence to this priiii'iple will instantly render plain 
aH the experiments we have described. In thoso cases where the 
same arliiicial bar set at one time axial and at another time equatorial, 
the deportment depended on the circumstaoce whether the line of 
compression was vertical or borizontul. Wbeit vertical its directive 
lulled, and the action was determined by the exterior 






a of the body; but when horizontal, i 
play and determined the position of llio mass. The magnetic bar, for 
f xAmple, suspended with its line of pressure vertical, set axial, but 
with Its line of pressure horiiontAl. it set equatorial; for the proisura 
was exerted at ripbt angles to its length. This action is so general 
that it is difficult to find a body so per[{M?tly hDmo;^neous as not to 
exhibit it in some degree. Ipeoacuaulia lozenges and Carlisle biscuits 
were suspended in the majinetic field, and exhibited a most striking 
directive action. The materials in both cases were diamagnetlc ; but 
owing to the pressure exerted in their formation their largest horixon- 
lal dimensions set from pole to pole, the line of compro3»on being 
equatorial. 

Let us endeavor to arrive at the precise logical import of these ex- 
periments. Let us suppose that before ever a crystal bad beerf sus- 
pended in the magnetic field, we were acquainted with the fact that a 
slight change of density in any direction is accompanied by such 
modifications of the magnetic force as those above described :-' that 
we know that flour, bran, soap, shale, m^nctic dust, &c., all exhibited 
Ibis directive action, — that it is, in fact, a universal law of matter; 
and then let us Im^nc some fortunate experimenter hanging a crys- 
tal between the poles and observing a deportment in every respect 
similar. Would not the analogy of the case at once flash upon him? 
Would not he regard this deportment as a beautiful, but still special 
example of thai all-pervading law with which he was previously ac- 
quainted ? \Vould he not congratulate himself on the possibility thus 
opened ta him of searching out the mysteries of crystalline structure, 
and rendering apparent to his mental eye the manner in which the 
molecules are aggregated together ? He would never have assumed 
the existence of forces altogether new to account for the observed ac- 
tions; much less would he nave aiHrmed tliat they were wholly indo- 
Cdeat of magnetism or diamngnetism, for be would know bcfore- 
d that the niodilication of these forces by the peculiarities of 
aggregation was the exact thing calculated to produce the phenomena. 
But magnocrj-stallic action was discovered .when its universality was 
unknown ; and hence ita discoverer was led to rcgnril it as something 
unique. A great temptation lay in his way ; years before, a magnet, 
now present, bad twisted a ray of light, and thus suggested a conoex- 
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ion betweeu liglit and nmgnetiEm. JVhat nondeT, then, if ihia unifj- 
ing inalinct, thia yearning to find the mystic bond which unites tiuaa 
fbrcei, thia prediction of the human mind that all the forces of nature 
are but brancheE of a common root.^what wonder, I say, tfit jumped 
its bonnds and cried " 1 have it !" too soon '? For a long time the 
optic axis, and it alone, was chargeable with these phenomena, — fbb- 
nomena which it was now hoped there would be little difficulty in re- 
ferring to their proper cause, and regarding as examples of the iao&- 
cation of force by the peculiarities ot aggregation. 

The lecturer then pointed out the bearing of the described reaulto 
upon the problem of the diurnal range of the magnetic needle. Pro- 
fessor Faraday had referred the matter to the modification of atmofr- 
pberic magnetism by the sun's rays. That an effect was prodoCed 
here could not for a moment be doubted, but the precise extent of 
this effect was still an open question. The discovery of a d«<uia«l 
period by Lamont threw a great difficulty in the way of any theoty 
which would refer the diurnal range to thermic action; and the diffi- 
culty was greatly increased by the observation of Col. Sabine, who 
connected Lamont's discovery with that of Suhwabe regarding tiM 
lolar spots. But whatever die result of future inquiries as to the 
direct magnetism of the aun may be, no theory which proposes to ex- 
haust the subject can afford to omit the mediate operation of tbe aun 
by his heat; not however confining it to the atmosphere, but extend- 
ing it also to the earth's solid crusL Let ua look once more to our 
esperimenGj. The line of greater density is that of strongest mag- 
aetic-power. The body operated upon by the magnet is itself a mag- 
net, and it is an eicperimental fact that it is a stronger magnet alonv 
the line of greater density than along any other line. If instead H 
increa^ng the deoaily in one direction we increase it in all direc- 
Idons, we thereby augment the general magnetic jiower of the body. 
AnytMng, therefore, which tends to increase denai^ increases mag- 
netic power; and whatever diminiahes density diminishes magnetio 
power alao. Knowing this, the conclusion ia inevitable, that the local 
action of the sun upon the earth'a crust must influence, in some de- 
gree, the resultant effect The action here meant is wholly different 
from that hitherto speculated on, and which had reference to the geur 
eration of thermo-electric currenta which affect the needle. The sim- 
ple mechanical change of density is what is meant. It is a true came, I 
and no complete theory can omit taking it into account i 



invaluable instrument which we call a pendulum, has been ^- 
an infinity of objects, and alwaya with characteristic advan- 
u point of precision or sensibility. It was only recentiy that by 
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a new application of it, the most lotlj in its object, Bud the most inge- 
nioua in its nature, it was made to render visible the rotatioii of the 
etolie. Perhaps it was in reflecting on this elegant exporiment, that 1 
ba*e been led to the thought of another kind of application, trhieb, 
without participating in ila elevated character, rei'oimncnds itself 
hv haYing in view an end of real utility, that end liaving refi:renco to 
the delwmination of velocities. 

'File question with which wo are dealing is, the application of the 
[•-iidulum to the measure of the real velocity of vehicles ; that is, their 
>' li^city referred to the center of the earth. In everything that coa- 

rns navigation, the importance of such an object irill be immediately 
[len^eived. There exist, indeed, several precise and convenient 
mean* of measuring the speed of trains on railways — for example, 
D^ere the pmnt or support between the wheel and the rail remains 
fixed (as distinguished I'rom allppin);), it is sufficient to be able to as- 
1^ the rapidity of the rotation of the wheels. But at sea the case is 
Tcrj different. The sea is subject to currents, of which the extent, 
die direction and the velocity are but impertbctly known. The sua- 
ttinins point is thus itself transported in one direction or the other, 
and l£e lo^, the only elementary and non-aacronoinleal means of 
meamring the speed of ships, gives, under any circumstances, only 
■be diflcretiee between it and that of the surface of the water. On 
Ibo contraTT. it is possible to ascertain the real speed of the vessel by 
the indications of the pendulum, of which I am about to endeavor to 
npJaio the principle. 

i>ap]Hise tliat a pendulum beating, say half-seconds, and carrying a 
bob weighing a few crammes (a gramme is equal to 13.44.^07 graiQa 
Troy) be suspended m such a manner that its plitnc of oscillation may 
be puallel to the asia of progression of the vehicle. If the pendulum 
be vertical, the bob and the prant of suspension being subjected lotke 
same velocity, it would remain in the same state for an indefinite period 
making abstraction of irregularities of motion, and derangements of 
varions kinds. But if. by a tmall impulsion given by the hand in b 
direction contrary to that of the motion of the vehicle, the bob be made 
to recede a little from the verticle, tho velocity of the point of suspen- 
sion then produces upon it a tractii-e force through the instrumentality 
of the rod, which has become inclined to the horijEon. That traction 
has B horizontal component, and ought, consequently, to draw forward 
the center of the little mass, with a force proportionate in its intensity 
to the speed of the vehicle. In falling back again, and after having 
retrogressed a little behind the verticle, as soon as the obliquity of the 
rod DM become efficient, the same traction will exert itself anew, and 
the bob will re-commence the isaia oscillation forwards, under the in- 
fluence of the two forces of traction and gravity. 

Without knowing precisely the law of these two combined actions, 
we may nevertheless conjecture that the pendulum, under these cir- 
cumstKiiccs, would take a deviation IbruardH, great or sniall in propoi^ 
tion to the velocity of traction, and rtmiAining sensibly constant if the 
same speed were maintained. An experimai 




I 



I 



ANNUAL OF SCIBSTIFIC DI800TEKY. 

teiLch how, far a penduluni of given length and neight, to 

■peed of a vehicle on which it was earned, by observing ili deviation 

ia front of the vertical. 

Such ia the prini^iple which I hnve desired to sabjeet to experimenl, 
in order to lust the possibility and the sensibility ot a measure m con- 
trived. This may lie done by an e.iperiment easily reproduced, tuti 
which althounh deprived of elegance is none the less decisive. If «« 
get intoa rairway-carriaga and resting our arm against a vertical rap- 
port, hold a pen<luluni suspended in cunnection with the graduated are 
of a circle, in conformity with the conditions indicated above, and if, 
■with a proper amount of attention, we preserve this instrument u 
much as possible from the effect of lateral shocks and vertical move- 
ments, we may observe the following result. We shall hanijy htva 
given the bob a slight retrograde impulse, than under the influenca 1/ 
traction we shall sec it almost immediately spring forward through an 
angle which, for an ordinary speed of 2S miles an hour will mmu 
inurcase to about 33 degrees. In falling back on the contrary the 
backward deviation is hardly G or 6 degrees, and the same motion con- 
tinuing so long as the velocity lasts, there is thus a very considerable 
and permanent inequality between the tivo branches of the oscillation. 
This ii in some degree the characteristic part of the phenomenoa. If, 
in this state of things, the velocity of traction should diminish, Hit 
dir«ct deviation diminishes nearly as rapidly ; and 1 have never &iled, 
in experimenting in this manner, to become aware of my approach U 
a station, without taking my eyes off the pendulum. The uiei]uality 
between two branches of the oscillation is also sensible for infenor 
velocities, and for less than S8 miles an hour, and we still see the pen- 
dulum advance 10 degrees before the vertical. The Tate of wdpi 
being ordinarily comprised between C and 18 miles per hoar, the van- 
Mions of amplitude corresponding to such veloci^cs, have a toij 
appreciable sensibility. It la clear that there must be certain dimeii- 
nons which will belonc to the maximum of elTcct; but at to tlul, 
experiment does not always bear out suppositions of a complicated 
and difficult nature, and it is experiment that will have to prooouDce. 

If we wish to arrive at true precision in the kind of measure of 
which I have been speaking, the great and real difficulty lies evident- 
ly in the construction of apparatus capable of protecting the point of 
Buspension of tbe pendulum, whether from jerkings and shoclu on a 
railroad, or, above all, from the pitching and rolling of a ship. It ii 
upon this point that my researches are being directed. Already I have 
made some attempts, and it was to try to combine these several dimo- 
nlions that I seek to improve our prospects, as regards time, by uis 
communication. Ferhaps it will never be possible to obtain an anpar- 
Btus of continuous action, nor an apparatus capable of working md»- 
pendently of the manual address of the operator. But many very 
useful instrumenia are precii«ly in the Kauio condition with rcganl 1« 
continuily. 



^K useful ii 
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Oy THE CONSTRUCTION AND ARRANGEMENT OF TIME BALLS 
AT THE EDINBURGH OBSERVATORY. 

The earliest signal-balls which were made, though provided with 
ropes passing over pulleys by which they were enabled in their 
decent to raise a series of weights in order to check in a gradual 
manner the velocity of their fall, were yet invariably found, after a 
ahort time, to pull or smash themselves to pieces. Steel springs were 
next tried to break the force of the concussion, but were pretty sure 
to be themselves snapped with a heavy ball, while a light one would 
not descend quick enough on a windy day. Recourse was finally had 
to compressed air, a spring of perfect temper, never injured by time 
and capable of any degree of delicacy at first, and any amount of 
violent resistance at last. To carry out this principle, a staff was 
attached to the ball below, terminating in a piston, which in the course 
c^ its descent entered an accurately turned cylinder, and compressing 
the air therein, was gradually brought to rest. Where the cylinder 
quite closed at the bottom, the spring of the included air might be 
greater than required, and also have a tendancy to throw the ball 
up the mast again, which would be somewhat troublesome to observers. 
But by simply opening a graduated aperture below, so as to admit of 
the air partially escaping as it is compressed, the strength of the spring 
18 diminished, and by the time that the piston has descended to the 
lowest point, there is so little air remaining in the cylinder, and it is 
escaping so fast, that there is no power left to make the ball rebound. 
Thos the time-ball is made to descend without injuring the building 
or spoiling itself; and the trigger apparatus, by which the detent that 
holos the ball when hauled to the top of the mast is unlocked, being 
very nicely adjusted, and observers being duly cautioned to look to 
the instant of separation «f the ball from the cross-staff — the descent, 
tiiat is, the first part of it — is as instantaneous as needs be. In the 
next place, the trigger being pulled, not by the finger of a person at 
the ball, bnt by an electro-magnet which is instantaneously set in 
action by the contact made at the end of a wire led into the walls of the 
observatory, and brought immediately before the transit clock itself; 
the instant for the signal outside can be conveyed to the undeviating 
mechanism there, with all the refinement of a chamber experiment, 
and to the utmost extent of the observer's knowledge of the real time 
by the stars, as obtained the previous night, and continued on by the 
clock. 

For raising the ball, a plan has been proposed by which a weight 
having been wound up at any previous hour of the day or night, then 
on electrical contact being made at the observatory by the astronomer 
at a precise moment, that weight is unlocked, immediately descends 
and hanls up the ball. Next at five or any other number of minutes 
a second contact being made on another wire, lets the ball down. 



222 ANNUAL OP SCIBNTIFIC DISCOVERY. 

moorb's spherical, or great circle indicator. 

This instrument, which is another, and a great step towards ampH- 
fying that most troublesome, but most important problem of ereat 
circle routes, consists of four graduated circles of eleren inches mam- 
eter ; two of which, arranged m opposite planes, represent a meridian 
and the equator, and over these, two others, by a most ingenious 
arrangement, are made to revolve in every direction, so that oy two 
attached compasses, or graduated circles, every element of spherical 
trigonometry can be readily ascertained by inspection, to a great d^ree 
of accuracy : a process abo adapted to those problems necessary in 
nautical astronomy. 

DRAINAGE BY MEANS OF A SYPHON. 

Calhom Loch, m Scotland, was drained more than 100 years a^ 
by a drain or cut, in some places 36 feet deep. That operation still 
left about eight acres of water, above sixteen feet deep in the center, 
and fully twenty acres of marshy ground, which could not be drained 
without more fall than the whole cut could afford. This marsh has 
long been considered an eye-sore, but the expense of deepening the 
outlet, in some places through quicksand, seemed so difficult and ex- 
pensive, that although often talked of, the operation was never under- 
taken. A plan has, however, been recently adopted, which it is believed 
is new in the annals of draining, at least on so great a scale as in the 
present case, viz. by means of a large syphon. This syphon is exactly 
half a mile long and seven inches in diameter. It has now drawn off 

9 feet in depth of the water in the loch, which it is expected will give 
fall to enaole the proprietor to drain properly the marsh already 
referred to, and reduce the loch to an ornamental pond. The highest 
part of the syphon is 21 feet above the present surface of the lock, 
and the longest limb is 10 feet under the level of the water, giving- 

10 feet fall. The main part of the syphon consists of cast-iron pipes 
5-8ths of an inch thick, with spigot and faucet joints very carefully 
joined and made air tight with lead. The contract price of the iron- 
pipe laid and complete, was 7s. 6d. per yard. 

SPEED OP clipper SHIPS. 

The recent ar^val at New York of the clipper ship " Sovereign of 
the Seas" in 82 days from the Sandwich Islands, and of the " Comet** 
from San Francisco in 83 days, has called forth a report from Lieut 
Maury to the Secretary of the Navy on ships and ocean routes, from 
which we make the following extracts. Speaking of the former ves- 
sel, Lieut Maury savs : Returning from the Sandwich Islands to New 
York in the remarkably short run of eighty-two days, she passed 

-ough a part of the "Great South Sea,*' which has been seldom 
rsed by traders — ^at least I have the records of none sucL Little 
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or nothing, except vhat conjecture su^ested, was known as to the 
winds in Uiis part of the ocean. The results of tny inveatJ^atioDS else- 
wfaere. with regard to winds and the circulation of tbe atmosphere liud 
enabled tne to announce as a tbeoretical deduction, thai the windi la 
ibo •■ rariabtes " of the South Pacific would probably be found to pre- 
T>il from the wcatward wiili a tradewind like regularit}-. 

Between the parallels of 45 and 55 degrees south frooi the meridian 
of the Cape of Good Uope eastward, around tothatof Cap« Honi, 
there U no land or other disturbing agent to intercept the wind in iti 
regular circuits ; here the winds would be found blowing from the west 
with greater force than from the east in the tradewind region, and 

S'ving rise to that long rolliu'; swell peculiar to those regions of the 
icific, they would enable ships steering east to make the most 
remarkable runs that have ever been accomplished under canvass. 
The Sovereign of the Seas has aUbrded the most beautiful illustration 
aa to the correctness of these theoretical deductions. Leaving Oabu 
for Now York, via Cape Horn, Idlh February last, she stood to tbo 
■Diitfaward through the belts, both of the northeast and the southeast 
bade*, making: a good eoursu on the average through thcni, a little to 
t(w wnt of south. Sho finally got clear of them March 6th, aAor 
TnNang the parallel of 45 dejfreua south, upon the meridian of lii4 
■ \--net west. The 3lh and 9th she was in the horse latitude weather 
III (he Southern hemisphere. So far, fa or run liad been good, but 
liii're was nothing remarkable in it. Having cros.icd the parallel of 
4S degrees south, shu found herself on the tOth, fairly within the trade- 
like west winds of the Southern ocean ; and here commenced a suc- 
niwinn of the most extraordinary days' runs that have ever been link- 
ad lo^ther across the ocean. From Klarch 9th to March 31st, from 
Iha parallel of 48 degrees south in tbe Pacific, to 35 degrees south in 
the Atlantic, during an interval of twenty-two days, that ship made 29 
degrees of latitude, and 126 of longitude. Her shortest day's run 
during the interval, determined by calculation, (not by log) being 
IdO knots. The wind, all this dme, is not recorded ouce with easting 
in it ; it was steady and fresh from the westward. 

In these twenty-two days, that ship made five thousand three hun- 
dred and ninety-one nauucal miles. But that you may the more con- 
veniently contrast her pertbrmanco with that of railroad cars and 
' will quote berin statute miles. 

.!.■_ .._j_.. ind with the winds alone as 8 

kijmuiu" jiuTiii, niiu «>iu a:i-:-, luu, SO short, the Captain Informs 
me, iJiat she was but half manned, accomplishing, in twenty-two days, 
the enormous run of six thousand two hundred and forty-five miles, 
(one-fourth the distance round tbe earth,) and making the daily aver- 
a|;e of two hundred and eightj'-threo statute miles and nine-tenths 
(2B3.9). During eleven of these days consecutively, her daily aver- 
age was three hundred and filty-tbur statute miles; and during four 
days, also, consecutively, ah e ayera ncd as^^^^stbri'i! hundred and 
ntnely-eight aud three iM 
to the noon a*''""" ' ' 
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dred and sixty-two knots, or four hundred and nineteen miles, and the 
greatnt rate reported by the captain, i» elgliteen knots, or tnenty-c 
Statute miiea the hour. This is pretty fair railroad speed. 

^e grsateat distance ever before pcribrmed from noon to noon 
I the oceAn, wa« 374 knots, (433| statute miles,) bv the clipper ship 
Flying Cloud, iu her celebrated pasaage of eighty-nine days and 
twenty-one hours, to San Francisco, in 1851, and which yec'sUoiIi 
unequalled. I say from noon to noon, because from noon to noon 
was not, with either of these ships the exact measure of twenty-lbar 
bours. The Flying Cloud was going to the northward and iregfwud, 
and on the day of her great run she made four degrees (brty-«x of 
longitude— which in tifflUi Is nineteen minutes foiT seconds-— that u 
her noon to noon for that day was Iwenty-four hours nineteen 1 ' 
utes four seconds. On the other hand, the Sovereign of the Seas 
steering to the castwar<], and on the day of her great run, she made 
eight degrees forty-four of longitude — which in time, is thirly-fbnr 
aiinul«a fifty-six seconds — that is, her noon to noon for that day, waa 
only twenty-throe hours twenty-five minutes four seconds bng. Thni 
the Flying Cloud's run in twenty-four hours nineteen oiautea Caar 
seconds, was 433^ statute milen, and the other, 419 statute miles in 
twenty- three hours twenty-live minutes fourseconds. KcduciogtbtM 
runs each to the performance pro rata, according to the 1^, tor 
twenty-four hours, we have for the former ship 437.6, against 437.G by 
tiie lattei-^that is, the best twenty-four consecutive hours run br tbo 
Sovereign of the Seas, exceeds the best consecutive twenty-four botira 
of the Flying Cloud, only by the one-tenth part of one mile. 

The I02 ol the Sovereign of the Seas slops May 3d, latitude 93 de 
16 min. N-, 432 nautical miles in a straight line from Sandy Hoo 
Taking it therefore tor the wvcnty-nine days Ibr which she gives it, 
and stating the distance by straight line from her place at noon of 
day to the noon of the next, it appears tlukt her daily average 11 _ 
322.7 statute miles, making the whole distance sailed during the inter- 
val to be 17,5!>7 statute miles, which gives for canvass the retnarkable 
achievement of accomplishing a distance mor« than two-thirds of that 
which it requires to encircle the earth at the average r&te of 1 ' 
miles and upwards the lioar for 1,896 consecutive hours. 
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OKGAKIO ACIDB. 



England, by Prof. Williatnwm. The discovery by M. Gerbardc, of a 
Dumbrr of nnhydrouB or^>anie acids baa throvru so mucli light on one 
of ike most importanl questioos of chemical philoBophy, that it con- 
■■jiulEs one of the moBt remarkable illuBtratioDB of ibe manner in which 
the rich materials of or^nic cliemistrr may be brought to bear on 
(he explanation of the phenomena of chemical action, anil the laws of 
ehemical combination. It li not unworthy of remark, that the bodies 
prepared by Gerbardt, had for some years pael been suppceed to exist 
ready formed in combination with water and oUier bases, and that the 



rhiel objection to that auppoutiaa was founded on the ci 
ibeir never having been separated from luch combination, and pre- 
■ented in an isolated form. In fact, Gerliardt bos supplied the very 
link in the chain, which was expected to constitute evidence for a 
fnmiliar llieory of the conelitotion of lalu. But the process by which 
the result was attained, is even more important than the result itself, 
and hsa led to our drawing from thai result a conclusion diiFereut from 
that which WHS {^nerally expected. Chemistry aims at discovering 
the nature of that action by which substances of opposite propertiea 
undergo those remarkable changes which we call chemical combina- 
tion ; and it naturally follows trom this view of its objects, that chemi- 
cal science is more advanced by the liiscoverj' of a new process, than 
by the discovery of a new sabslance ; and its theories are more im- 
mediately affected by the natare of a process of change, than by any 
physical fact, such as the existence of a pcculiarbody or class of bodies. 
Thus it is that the method of isolating the anhydrous organic acids, 
has afforded evidence of a new view of the constitution ol acids and 
salts. A few words may serve to give an idea of the previous slate of 
the question. Compounds of oxygen-acids were supiiosed to consist 
of the anhydrous aod united with an oxide. Thus hydratcd sulphuric 
acid was represented as containing the anhydrous group S O, plus an 
atom of water H,0; and in the saturation of this hydratt'd acid by a 
b.ise such as potash, it was conceived that tins oxide replaced the wa- 
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tor. The existence of anhydrous sulphuric acid in an isolated ttate, 
and the fact that it so roadily combines with water, was urged as an 
argumenl in favor of this tlieory ; and Lbo same holds good with phot- 
phoric, carbonic, sulphurous, laclii:, nitrous, and even (according la 
the recent discovery of Dess^gfnes) niUtc acid. However simple tliw 
r might appear, and however satisfactory it might be in ezplainiiig 
le cases ot combination for which it was specially intended, diem- 
ists soon became acquunted with bodies perleotly analogous in ihtit 
g(>ncral properties to the oxygen-ncids, and producing by their aetioa 
upon bases similar efTects, but which, from the fact of their containinx 
nooxygen, could not possibly be conceived as made up of water and 
an anhydrous acid, i'ar instance, hydrochloric acid was proved, both 
analytically and synthetically, to be composed of nothing out chJorina 
and hydrc^n ; and when it combines with potash, the hydrcwen ii 
found to leave the chlorine, whilst potassium talcee its place. Being 
desirous of simplifying as far as possible their views of theite phenome- 
na, and of extending the same explanation to all like cases, certain 
cheraiiitfl were led to imagine a new mode of representing the consUtu. 
lion and reactions of oxygen adds, which had the advantage of con- 
necting the two classes or analogous reactions by the same tbeory. 
This consisted in conceiving, that in the formation of a hydrated Mid 
H compound radical is produced in combination with hydro);ea ; to 
that hydrated sulphuric acid is the hydrogen-compound ol* S 0„ in the 
aame way as hydrochloric acid is the hydrogen-compound of chJorine. 
There were many arguments in favor of this view, amongst which the 
most prominent was derived from the fact, that when a salt of the one 
cla^ as chloride of potassium, decomposes a salt of the other, aa sul- 
phate of silver, the result is exactly in conformity with what muit oc- 
cur on the supposition of the compound radiua! ; and in like mauiier, 
the electrolytic decomposition of a sulphate moves the groap S O, to 

the poutivc pole, where it either combines with a metal or ut ' 

decomposition. One of the strongest arguments against the v 
the oxygen acids contain water, is afibrded by the results of re 
aearches (especially of MM. Laurent and Gerhardi) on the aloine 
we^htol' acids. Those chemists have rendered more deliniteaod wc- 
act than they had been before, our ideas on the distinctions betmea 
monobasic, bibasic, and tribasic acids, and have clearly established titX 
the correct CKprcssion of the atom of nitric acid must bo such as con- 
tains half as much hvdro^n as is contained in one atom of water (m- 
asmuch as water is bibosic, and nitric acid monobasic). OfcoDiM, 
this proportion may be as well established by doubling the atoBiia 
weignt of water as by halving that of hydrated nitric acid ; hut either 
way it is clear that hydrated nitric acid cannot contain water. Such 
was the position of the question, when an English chemist proved tliat 
the formation of ether from alchohol (which was consJdereclcheiliicallT 
as the hydrate of ether,} does not con^iat in a separation of I wo already 
formed compounds, but in a sub-itiiuiion of hydrogen by the orvaoie 
radical ethyl. A similar fact M. Gerliardt has proVed respecUAg ■ 
graU auiabat of orguuu aclda, bj ^m^uin^ bo^sa viuch atand tp 
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Aem in the same relation as etber does to alcohol. The researches of 
H. Cahours bad led to the discovery of a series of bodies necessary 
hr Gerbardfs process. These were obtained by the action of penta- 
ohioride of phosphorus on various organic acids, and consisted of chlo- 
nne combined with the oxygenized radical of the acid. Thus from 
benzoic acid was prepared the chloride of benzoil, C7 H5 O CI, and 
tbe corresponding bodies, from cuminic, cinnamic, and various other 
acids. Gerhardt has since made, by the same process the body C^ Hs 
CI, which is the chloride of the radical of acetic acid, called othyL 
Now, on bringing any one of these chlorides in contact with the potas- 
nun salt of the corresponding acid, the chemical force of combination 
between chlorine and potassium induced the decomposition. These 
results can be most simply stated in the form adopted by M. Gerhardt, 
tbe discoverer, which consists in comparing the composition of these 
bodies with that of water, from which they are formed, by the substi- 
tution of one or both atoms of hydrogen by organic radicals. Thus 

water being represented by the formula tt O, acetic acid is formed 

from it by the action of chloride of othyl C2 H3 O CI, which forms 

H O ♦ H CI u e, hydrated acetic acid and hydrochloric acid. 

If a second atom of chloride of othyl is made to act upon this acetic 

H O 
acid, or better, upon the acetate of potash, Ca ^ O, we get, be- 

P H O 
sides chloride of potassium, a compound ^^ tt* q O, which, when 

oompared to the oridnal type, may be considered as water having 

both its atoms of hydrogen replaced by the radical othyl, C, H3 O. 

This compound is the anhydrous acetic acid which might be ceilled the 

acetate acid of othyl, inasmuch as that radical has, in the formation of 

die compound, taken the place of the basic potassium in the acetate of 

. . C H O 
potash. In like manner, the anhydrous benzoic acid n vr q ^ ^^ 

made by the action of the chloride of benzoil C3 Hg O CI on the ben- 
soate of potash. It is a crystalline body, perfectly neutral to test pa- 
per, scarcely soluble in water, readily soluble in alcohol and ether. 
On continued boiling with water, it is converted into hydrated benzoic 
acid, one atom of the anhydride with one atom of water forming two 
atoms of the hydrated acid by an interchange of hydrogen and ben- 
soiL Besides several of these anhydrous acids, Gerhardt has prepared 
iome intermediate acids, analogous to the intermediate ethers, by com- 
bining two different radicals in the same group. Thus chloride of 

C H O 
benzoil with cuminate of potash ^° ^^^ formed cuminate of 

C H O 
benzoil or benzocuminic acid r^ tt" q ; and in like manner seve- 
ral other intermediate acids were prepared. In conclusion, to this 
very brief exposition of this important series of discoveries, the lec- 
turer aUnded to a feature of the development of the human mind in 
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ilific research, whit^li is Btrikingly illuitrated by the substance »nd 
form of these results, and ol' whieli inBlances ara probably to be found 
in the history ofmanjf others. The explanation of the above reactiom 
«on9bt« in a combination ol' two modes of reasoning, which were de- 
Toloped by different schools, and for many years wore used indepen- 
dently of one another. Gerhardt, to whose researches and writings, 
Kme important slcps in the doctrine of types are owing, formeHy be- 
lieved the truths which be saw from that point of view, lo be itumit- 
pBtible with the idea of radicals, but he now joins those ehsmisll 
who find in earh of the.ie notions a necessary and most natural cooi- 
plement to the other. May we not hope that such mav be the reMih 
in other cases of difference of opinion on scientific questions, nhichAe 
progress of knowledgo will show to have been owing to the incooii- 
pletcness and one-sidedncss of each view, rather tbau to anything al^ 
■olutely erroneous in cither '! 



OH TSE DIFLrEKCB OF 1 



At a recent meeting of the Royal Society, Prof. Faraday gave a 
communication respecting the late researches of Fremy and Bccquerel 
on the conrersioa of oxy^n into ozone. The electric discbai^ from 
different sources produces this oflect, bnt the high intensity spark of 
the etectric machine is that best fitted for the purpose. When the 
spark contains the same electricity, its effect is proportionate to ill 
length; for at two places of discharge in the same circuit, but with 
intervale of 1 and 2, the effect in producing ozone is as 1 and S alao. 
A spark can act by induction ; for, when it passes on the oultidt a 



glast lube containing within dry oxygen, and Iiermettcally sealed, tba 
oxygen is partly converted into ozone. Using tubes of oxj'gen which 
either stood over a solution of iodide of potassium or, being hermeti' 
cally scaled, contained the metal silver, ihe oxygeu converted into 
oxone was absorbed ; and the conversion of the whole of a given quan- 
tity of o.'cygen into ozone could be thus established. The effect for 
each spark is but small ; 6fJO,000 discharges were required to eonv ' 
the oxygen in a Inbe about 7 inches longand 0.2 m diameter ii... 
ozone. For the details of this research, see the "Aimala de Ckimie," 
1852, ixxv. 62. Mr. Faraday then referred briefly to the fecei 
Tiews ofSchonbein respecting the probable existence of part of tho 
oxygen in oxy-compounds in the ozone state. Thusof the peroxide)^ 
iron, the third oxygen is considered by him as existing in Ine stale of 
ozone ; and of the oxygen in pemitrous acid, half, or the two I " 
proportions added when the red gasif formed from oxygen and nil 
gas, are supposed to be in the same state. Hence the peculiar ch 
cal action of these bodies; which seems not to be accounted for by tlia 
idea of a bare adhesion of the lost oxygen, inasmuch as a red heal can' 
not separate the third oxy^^n from the peroxide of iron; and beiwe 
-'-" -ucording to M. Schoubern, certain effects of change of color by 




i Britidb Association, a report was presented bj Mr. Fup- | 
lithe mechanical properties of metals, as derived from repeated 
^ exhibiting the luaximum point of atrength and the eaiues of 
. Btioa. The experiments on nhiuh this report was founded 
lkd«rtaken at the request of the Association, Mr. Fairburn 
'^ '' ts eeneiallf supposed tliat the strength of iron Has del«> I 
' three or four melting, but the results ofhiscxperi- i 
red that opinion lo bo erroneous. The metal experimented 
bBglintoQ hot-blast iron, and the quantity was one ton. In ' 
the iron the proportions of coke and flux were accurately 
i, and proper precautions were taken to prevent any ditfer- 
^^renetn from variations in coolins and casting. The metal 
"ilooaraone inch square, — lengiTia of seven feet were sup- 
two poinla, and weight was applied in the center till tfia 
It was found that the strength of the iron bars increasad 
elfth melting, afier which it diminiabed, and at each suo- j 
ilting deteriorated rapidly. The breaking weight at tbft | 
nent was 103 lbs., and the deflexion of the bar befom 
H 1} inch ; at the twelfth melting the breaking weight waa 
id the deflexion 1| inch ; at the tliirteenth meldng the bar 
a weight of e71 lbs. ; at the fifleenth, with 331 lbs. ; at tbe 
with SfiS lbs. ; at the seventeenth with :i30 lbs. At that 
experiments were dis<;ootinued, as the quantity of ii 
* oiminbhed by waste and by reserviua specimen bars, that, j 
IT trials would have been satisfactory- Mr. Fairbaim esbiln ] 
imensoftbe bars at the various meltings. Tbe fracture of 
Bin the later experiment presented a marked change. In thg 
fe melting there was a bright rim like silver surrounding the 



'hich was of the usual crystaline 8trui;ture. This bright 
iture extended in the sixteenth and seventeenth speeimena J 
led tbe mass, whi^h then resembled cast steel. Mr. Fur- 
B intended to have the different specimeua analyzed, to ' 
if the iron had undergone change in its chemicai c 
the arrangomunl of its moleciUes. 



^y»eal properties of iron diSer considerably according to cir- | 

"ome species present also very striking differences in 

„ jomposition. It is well known that no species of iron 

,_r pure. The most prominent of the substances commonly 
j^tuubined with iron is carbon, whiuh is always present in a 
tor less quantity, and Is nearly alwavs accouijianied by silica ; 
by p<)ssibl;y fttrtil partially tht^ same Aincliona as carbon. Fucha 
this investigations more particularly to carbon : this substance 
■in greatest quantity in pig-iron (particularly the sort called a 
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facttta,') fer mirtiirlani, and in the amallesl quantity in bar iron, rteel 
may be placed between these ; in none, however, ib a constant pro- 
portion between iho iron and carbon mainUiincd, and it is imposnble, 
tberefbre, tO(^ve an exact claasiiication of the iliflerent Borta of iron 
according to the qDantiCy of carbon contained in them, whic-b appear- 
ed to prove that the combination of iron and carbon cannot be really 
B cbemical combinatioD. We miy not, however, infer fpom ibii Uial 
the diiTeront conditions ot this metnl depend only on the larger or 
BmaUef proportions of carbon contained therein, and tliis has been en- 
tirely confirmed by a number of very inleresling analyiris nutde by 
M. Fuchs of the di&erent sorts of iron. Persons desirous of beeomioe 
Acqoainted with the nature of various descriptions of iron, whioli dii- 
fer BO much in other respects, have, by merely din-ctin^ their atlm- 
tion to tbe quantity of carbon contained in iron in its diSerent iIUm, 
generally ovorboked another essential property or consideration, tm^ 
the cryalallaalion. M. Fucha is of npmion that iron is a dimar^omt 
tubstance, preaenting itself nnder two distinct general forms ortjv- 
tems of ciTitallizalion, viz., the lesseral and the rhombahcdral (tirib 
modification, the Aempono/;) and consequently there mapr be and to 
be tiro classification species of iron, ivhicb may be distinguished m 
tessera] and rhombohedral iron, and which are sometimes combined id 
different proportions. M Fucb's experiments bftve proved declsivelj 
that the malleable or bar-iron belongs to the lesseral crystaltisatioii 
form, and it may be conjectured that all the malleable metals may be 
classed under that system of crystallization. The cry stall ixation ay»- 
tem of pig-iron is not so exactly determined, bat it is very likely ritU it 
bolongf to the rhombohedral system, because faccttc iron paTDcuUity 
is one of the perfectly brittle metals which generally belong to the rhom- 
bohedral form. The difierence between bar and (acelte ironiRbwediMt 
only on the difference of the system of crystallization, but also in lb* 
great difference between their physical and chemical properties ; sueh 
as the tendency of the molecules of metal to burst, and bvronte dii- 

Klacedj hardness, liabihty to oxidization, solnbility, fusibility," ftc 
L Fuchs k of opinion that steel i^ an alloy of tessaral and rambabe- 
<lral iron ; and he thinks that hardening and tempering consists only 
in the transformation of atl the molecules, or a portion of lh«in fron 
one system of crystallixation to the other; the rhombohedtvl ipob 
being predominantin hardened steel, and the tesseralin non-bordened 
ateel. — Poggendorft Annaltn. 



M. Calvert, in the Comptes Itendus, XXXV., communicates Jfae 

following respecting the manufacture of iron by means of coke. 
It is wcU known to scientific and to practical men, that the prt 
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of lalphur in iron diminishos its value, prinoi|)aU/ b^ rendcr{n|r it 
britde at a red heat. The suiphur which the iron contains is rarely 
derived from the ore, but principally Irom the fuel employed. Search- 
iuj for a method which would enable me to decompose the mineral 
sulphides, as also thoae of the fuel, alter many trials I discovered that 
chloride of sodium (common Bait) applied in a certain way, and in 
luilable proportions, would accomplish the end I proposed, and this 
in consequence of the following chemical reaction. 

By the influence of heat, the bisulphide of iron is decomposed into 
the protosulphide of iron, which ^ain, in contact with the chloride 
of sodium, forms chloride of iron and sulphide of sodium ; the former 
at a high temperature, in the presence of watery vapor is decomposed 
into protoxide of iron and cnlorohydric acid, while the latter passes 
off in the slag or scoria of the furnace, and consequently the sulphur 
jj aot &xed by tlie iron. This process, which 1 have tried ou a Iilt^o 
scale at three manuiactorie!!, has afforded very satisfactory results. I 
would remark that the iron which I have the honor to submit, was 
obtained at tbe same kind of furnace, and under similar circumstances, 
a* the ordinary iron, except the application of my process; the crys- 
talline structure of the iron, which diminishes its tenacity, it will be 
remarked, has disappeared, and it has become fibrous and very tena- 
cious, lu the case of the malleable iron, I have not been able to 
detonnine exactly the ratio of the tenacity which the puriSed iron 
presents, compared with Chat prepared in the usual manner; but I 
hare determined the comparative resistence to fracture of two bara 
of cast iron ; tbe bars were 1 inch diameter and S feet long;, placed 
upon two supports distant 4 feet 6 inches. A gradual pressure was 
applied to the centra of the bars until fracture occurred. Pounds 
required to fracture the unprepared cast iron: 487,456,487,170; 
pounds required to fracture the puiified cast iron: GdS, 625, 544, 
Ml, 669, 544. 

The same specimens of iron were analyzed, and the unpurified was 
found to contain -^-^ of sulphur, while the purified did not contain 

I Lkve applied the process (o the combustion of coke on a large 
railway in England; and it has proved that during the combustion, 
the sulphur was not at all set free, confirming what I have above 
advanced, that it remains in the cinders, so that it does not attack the 
copper coverings of the fire-bo\es or the brass tubes, resulting in a 
great economy. At some future time I shall take the liberty to submit 
lo the Academy the difference in wear of a locomotive in which my 
coke is burnt, and one used with the ordinary fuel. 

I have obtained at Manchester, b^ the employment of prepared 
colte, very satisfactory results by refining the cast iron in the cubilots ; 
iron of the same quality melted in the same cubilot, with coke of the 
same kind, was dunn« the operation purified, and acquired great 
tenacity, oa shown by the numbers below. 
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I 2S2 ANNOAL OP SCIENTIFIC DISCOVERY, 

By ihe aid of this coke (lie EngiisU blast furnaces produce I JO.OOO, 
> toSOO,000 kilogramoies of iron each veek, when bj ihe emplo/ment 
I of charcoal the quantity produced would only be'20,000 to 30,1)00 
kilogrammes. 

I IMPEOVKMEMTS IS THE MANUFACTUKE OF IROS AXD STEEL. 

A Parisian, says the London Meehank, has patented a method of 

manufacturing malleable iron and steel from decarbonated cast iron, 

irithoat casting, bj heating it in contact with a metallic oxide, or a 

1 carbonate contmninga sufficient proportion ofoxide, and then roUingor 



' or impurities may form the end of the bar or plate, and be cot off 
vith the rough end, instead of being distributed over the cntiiB tur- 
' fece ; and the bars or plates should alao be of such size that, when 
I extended by rolling, they will ^ve the required form of bar or plate 
to bo produced. The Bubstances used for effecting the conTerMon 
of the cast iron are protoxide of zinc and calamine ; but the oxides 
of iroD, red oxide ot mancanese, deuloxide of copper, protoxide of 
tin, or OKidea of lejid may also be employed. The protoxide of Einc 
calamine, and the oxides of iron, when not too large a proportion of 
silica therein, are the most suitable. The quantities of oxide em- 
ployed will rary with the decree of deearboniiation to be effected. 
The cast-iron bars or plates to ue converted, baring been placed along 
with a proper quandty of ihe particular oxide employed in a cemenl- 
ing a case, are raised to a cherry-red heat in a suitable furnace, and 
kept at this heat till the process is completed. The rale at which the 

Cess proceeds is one third of a line from each surface in 25 hours. 
making steel, a less quantity of oxide is used, or the process con- 
tinued for a less time. The metal is then extended by rolling, and the 
rough ends cut off. It is then fit for market. 



The study of the gases formed in blast-furnaces, with which the 
anthora have been engaged for some years, bos shown that the uae of 
carbonate of lime as a flux is attended with great loss, and likewise 
thtit thb loss may be obviated by using burnt linie instead. The gBWi 
were taken from a blast-furnace, 54 feet high, at Ouijree, at thirty- 
two place?, 1 foot apart, and the per-centage of carbonic acid deter- 
mined. 

It is evident from the examinations, that the carbonic acid is formed 
on the (irst introdoction of atmospheric air, and within a remarkably 
abort distance is reduced to carbonic oside, for the gas 8' above the 
tuyere does not contain a (race of carbonic acid ; however, the lone 
from which carbonic acid is entirely absent is of very limited extent; 
from 9' to 10' above the tuyere the gas again contains carbonic acid, 
Mad ia no inconaideiKble quaittity. 
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» per^enta^ of cubonic acid in the eas increasea At a height of 
r 11' above the nose pipe, above which point a second reoetion 
« place between the carbou of thu fuel and the carbonic acid, the 
Ciper-ceiitace ot the latter decreasing up to a height of 15' above the 
tuyere, where it is 0. From this point it again iuureases in ([uaDtily, 
and rapidly, for at a hcieht of 30' it amonals to 3.5 per cent The 
authors sscribe thia considerable increase of carbonic acid solely to 
the decomposition of the limestone used as a fluK. 

Thus aftier the increase of the per-contoge of carbonic add to 3.5 
in conieqaenco of the decomposition of carbonate of lime, it a<aiD 
ditpipished in proportion to the increased height, until at a point from 
87' ui 38' above the tuyere it amounted to only 1.69 or 1.91 perucnt., 
which may b« rcgai'ded an about the quantity present in the gas be- 
tarc tlic decompocition of the carbonate of lime. Above this point 
the ijuantity of carbonic acid increases again u]) to the furnace-mouth, 
and indeed with tolerable rapidity and regularity, in consequence of 
the reduction of peroxide of iron to protoxide by the action of car- 
bonic oxide. 

The authors are of opinion that the carbonic acid, which is disen- 
gaged from the limest^ine at a height of 27' above the tuyere and 
again disappears almost entirely at a height of 39', reacts within this 
space upon the ignited coke, taking up part of its carbon ; and an ex- 
amination of the analysis eongrms this view. 

Although other observetB who have studied the composition of the 
eases from the blast furnaces iiavc not collected them at so many diF' 
ferent heights, still their analytical results clearly indicate that in the 
furnaces from which they took the ga*, the carbonic acid derived from 
the limestone was at least partially reduced to carbonic oxide, as at 
Ongree. If carbonic ncid is converted into carbonic oxide by pass- 
iag over ignited carbon, the action is essentially two-fold, a combioa- 
IJon <^ carbon and oxygen, and a, decomposition of carbonic acid into 
carbonic oxide and oxygen ; the former is accompanied by develop- 

of heat, the latter by absorption of heat. The practical ques- 

) be decided in the present instance is, which of these two calor- 
cbwiges preponderates? 

neoretically, from the experiments of Dulong, there should be a 

Midentble loes of heat. 
_ TbcK considerations led the authors to employ burnt lime in work- 
ing blast furnaces, and thus to obviate the loss of heat. The «xpen- 
adlt was commenced at Chi"ree in July. 1849. During the first few 
dajv the results were unsalistactoiy, the management of the furnace 
WW difBcult, and the slags black and past)'. Subsequently, when tak- 
ing into account the impurities of ordinary liDicstone. 63 parts of burnt 
lime were substituted for 100 parts of limestone ; the worlcing of tbo 
furnace, until it was let out at the beginning of 1851, was contiDually 
ngukr and good ; during these eighteen months the most satisfactory 
Mulls wer« obtained. The saving of coke and increase of produc- 
BliD were, as the experimenters anticipated, very evident ; moreover, 
Bie ran iron was of better quality, and all the interior porU of tho 
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famac c, especially the tymp stana, remuoed in a much better itate of 
preservation than vhen limpaCone wru used. The following table pre* 
the <jaanlitiea of coke cnnsumecl, in the production of 100 kilogmu. 
nw iron, in the above-mentioned funiace, durins the four montha be- 
fore and the four months after the alteration of the charging : — 



lUe-March 

is;": 



Anrtft qHsntUy bo 



im-Jo\y lUkllogr. 



ATcmge qiwn. ISTiB " 
. IK-IO or 100 p. cmt. coka. 
. 137*Te or W p. DEIiL coto. 
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testing it to a red heal, and putting it, when in that state, 

iug water. Repeated experimetits at tbe Royti Mint a( Berlin, Iwv 

proved perfectly successful. 
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TO REMOVE TIN I 

There are many initancee ir 
jrom copper vesacla, irhich is aci 
ner by immening the vessels in 
disappears entirely and the copper gets 
tinned copper brings a low pnce on aci 

with the copper nbcn melted ; by this simple method such eoppercw 
be made more valuable. 



which it is desirable to remove tin 
mplished in the most perfect man- 
a solution of blue vitnol. The tin 
IS brif:ht as when new. Old 
it of the tin which 



A German chemist has recently ascertained that impure and cheap 
graphite may be rendered pure, and lit lor the manufacture of lead- 
pencils, by pulveriiine and dipestinp for 36 hours in strong sulphuric 
■ctd. The beet English p^phite i« now worth $1 30 per lb.; the 
price of ordinary graphite fit lor refinery is merely nominal. 

One-sixteenth of an ounce of crysiAlized venligris, and tbe nme 
quantity of finely pounded muriate of ammonia, arc to be diiwolved in 
fr-6tfas of a pint of rain water, the solution left standing covered for 8 to 
4 hoars, and then 1| pint more water poured into it. The copp«r 
vessel, which must be perfectly clean, is now to be held over a char- 
cm) fire until it is equaliy heated throughout and becomes unifotinly 
ttraithed. The copper u novr to te iiA>\m& qiw -wSs.^ ^b^ naxtun 
if (ilea carefully dned. 
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Alter five or six repetitianB of this treatment, the copper receives a 

brass color ; after from ax to ten repeti^oos, it acquires a fine yellow. 

If the fopper is now lo be ch&nged trom yellow to brown, it muet no 

more be wetted whilst hot ; if, however, it be deaired to have it very 

pa)i> brown, the process muBK be repealed twenty or twenty-five tinieB. 

When the desired color is attained, the copper is lo be laid in clean 

water, taking care to clean it or dry it rapidly after taking it out. 

litis must be done carefully. The copper ii tjien held over a weak 

I «Larco(il fire, when the bronze bevonies permanent and firc-pi'oof. 

^K To give a fire-proof, brown, bronze color to bra^s, the following is 

^H»proceM: — 

BKA of an ounce of crystalliwd veniigria and the same quantity of 
■ ?«tamitioniBc are mixed with a-6tbs of a pint of rain-water, and Iclt to 
stand form 2 to 3 houre. The brass is then to be rubbed over wilh it 
from 8 to 3 minutes, when it becomes green. 1 j pint of rain water is 
now to be added 1« the solution. The metal is now held over a char- 
coal fire, which must not be too strong, until it acquires a copper col- 
or. It is then again welted, and lefl to dry by evaporation. When 
it baa been treat«d in this manner four or five times, it becomes olive- 
ccJored. The heat may now be somewhat increased, but it is neces- 
ary to be very careful that the metal does not become loo hot. When 
" ' ' - ■ ■ ■ , ,jjjj n^nuer, it becomes brown, 

be seen, however, this treatment 
o 2& times before the required 



it has been treated n 
As long as any greenish placei 
must be continued, in many ci 
color it obtained. 

If, however, the metal be strong, the maleriala are to be dissolved 
in bot rain-water, and the metal rubbed with it immediately until it 
acquires a fine dack preen color; it is then to be held over a strong 
charcoal fire, by wliich means it acquires a fine brown color after 10 
to IS repetitions of the treatment. It is necessary to be careful that 
the metal is equally heated Uiroughoul, If spola appear, they must be 
bitten out during the work and polished with bncK-dusL — Getcerbt- 
blau awi Wurlem., 1862, So. 1. 
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patent has been recently issued to Afessrs. llonis and Johnson, 
Bimiingham, England, for a method of depositing alloys by elec- 
i-chemi^ agency. The invention consists in the employment of 
totiUions composed of cyanide of potassium and carbunaK ot ammO' 
Ilia, to which are added cyanides, carbonates, and other compouads of 
metals, in proportions according to the amount of deposit required to 
be made. 

In order that the invention may be fuUv understood and carried 
into eSccl, the patentees proceed to dcscnbe the means pursued by 
them, as follows : — These improvements consist in the employment w 
•olutions composed of carbonate of ammonia or the sesqui-earbooate 
■■ '--■ ■ - ' - -. - -- - ^^]^ ore ad- 



I 
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proportions. For the well Icdowti &11oy, brau, carbonate of ammonia, 
and cyanide of potassium are used in the following proportions: — lii, 
■" "-"<> '^- ^very iT^llon of water "^^ ^A/ir.ii i rv. ^i y.„^^^y^^^t„ ^^ ^^- 

, cyanide of polasaiuTT 

Ide of zinc ; tneae pro[ 
able extent. Or the palcntees take iho before-named solution of car- ] 
bonate of ammonia and cyanide of potassium, in the proportton of | 
I lb. of each to one gallon of water ; and tfaey take a targe sheet cf 
hnui of the desired quality, and make it the anode or positive elec- 
trode, in the aforesaid soluiion, of a powerful galvanic batlerr or mag- 
neto-electric machine, and a small piece of nictal, and make it tba 
cathode or negative electrode, from which hydrogen must be freelj | 
erdved. This operation is continued till the solution has taken up | 
a sufficient quantity of the brass to produce a re^ar deposit. 
The solution may be used cold ; but it is desirable, in maDy auet, . 
to boat it (accoiiling to the nature ol" the article or Brticlea to be 
depoMted upon) up to 212° Fab.; for wrought or fancy work, ' 
about 150" Fah. The f»lvanic battery, or niagnclo-electric in*- I 
chine, must be capable of evolving hydrogen freely from the cft- ' 
thode or negative electrode, or article attached thereto. It is pre- I 
ferred to have a large anode or positive electrode, as this fkTon ' 
the evolution of hydrogen. The article or articles, treated aa b»- 
fbre described, will immediately become coated with brass: Iqr con- | 
tinuing the process any desired thickness ma^- be obtaint^d. Sbtrald 
the copper have a tendency to come down m a greater proportion 
than is desired, which may be known by the deposit assuming too : 
red an appearance, it is corrected by the addition of carbonate of 
ammonia, or by a reduction of temperature, when the solution ii 
heated. Should the zinc have a tendency to come down in too I 
great a proportion, which may be seen by the deposit being too I 
pale in its appearance, this is corrected by the addition of cyanide i 
of potassium, or by an increase of temperature. I 

The alloy, German silver, is depotated by means of a scdution, con- i 
(dsdng of carbonate of ammonia and cyanide of potassium (in the 
proportions previously given tor the brass.) and cyanides or other 
compounds of nickel, copper, and zinc, in the rc(|uisite proportions to 
constitute German silver; it is, however, preferred to make the soln- . 
tion by means of the galvanic battery or magneto-electric machine, aa 
above described for brass. Should the copper of the German silver 
come down in too great a proportion, this is corrected by adding car- 
bonate of ammonia, which brines down the zinc more freely ; and 
should it be necessary to bring down the copper in grejiter quantilr, 
cyanide of potassium is added — such treatment being similar to that 
of the brass before described. 

The solutions ibr the alio}-* of gold, silver, and other alloys of 
metals, arc made in the same manner as above staled, by employing 
anodes of the alloy or alloys to be deposited ; or by adding to the SO 
lutions the carbonates, cyanides, or other compounds, in the propOP- 
tioat fonaiag tht vuiou* alloys — slways using, in depoeilugt ■■ ■ 
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COATING IBOS WITH ZI.VC AND OTHEB METALS. 

Menrs. Gressel and Redwood, of Loadon, recently patented tha 
following method of coating iron with zinc and other metals. 

To Coat Iron irilh Zinc. — -The zinc is melted in an open vessel, and 
on its sari^e is placed a layer of the chloride of zinc, or a mixture of 
equal parts of cbloride of zinc and chloride of potatuium, In the pro- 
portion of eight of the former and two of the lattpr. When the wit 
1* in a ttate of fusion, the mcla) to be coated ia placed in the batb, and 
allowed to remain there till a coatinii of sufficient thickness has beeo 
obtained ; it is then withdrawn, and any parts of its surface impeiv 
fcctly covered are sprinkled with sal ammoniac, and the sheet of iron 
■gain immersed in the bath. 

To coal Iron tcilh Silver. — The metal must be first amalgamated 
iritii meivury bv the following proocsa : 12 parta of mercury, 1 of linc, 
Sof mlphate ol iron. 2 of muriatic aclil, and 18 of water are mixed 
togelber, and heated in an open vessel to about 200° Fah. ; the iron b 
then immersed, aud the mercury rubbed on ita surface until amal^a- 
mtjon ia effected. The silver or alloy is to be melted in a crucible, 
■■d liie amalgamated iron placed therein, when a coating of silver or 
■fcrr will be deposited, 

xb tool Iron leil/i Copper or Bras>. — The copper or other coMiag 
is to be melted in a suibible vessel, and a stratum of borosilicate ot 
lead placed on its surlace ; the iron is then to be plunged into the 
molten metal, and retained there until a coating is deposited on it. 
Iron coated with tbe tin or lead may be treated in a similar manner. 
Another method of coating iron with copper is to place in a cmcible 
a quantity of chloride of copper, upon which is laid the iron to be 
coated, and over that a quantity of charcoal. The crucible is then 
submitted to a red heat and the chloride of copper fused, and a coat- 
ing of copper dcpnaited on the iron ; or the vapor of chloride of 
copper may be employed for the mnie purpose. The coating of cop- 
per thus obtained, may be converted to one of brass by e.xpo^ng tbo 
sheet of metal to the ^■apor of line in a closed vessel. 



A patent has recently been taken out by Mr, Parks, of England, for 
a process by which be separates silver trom argentiferous lead ores 
entirely ^y one operation. To do this, the alloy of silver and lead 
is melted in the usual way in a larse iron pot. To this a small quan- 
tity, a few pounds of zinc per ton, is added, the whole mixed up and 
allowed to remain a short time. By this means the silver is brought to 
tbe surface in the form of alloy wiih zinc, and this mixture is subse- 
quently skimmed oif and treated for the ^tver it contains. In order 
to do this the line is first partially separated by oxydation and the 
feadaal aUoyi a/ierwards treated in the cu^l. 



238 ANNUAL OF SCIENTIFIC DISCOVERT. 

Dr. Karsten, a German chemist, several years ago made some 
experiments with lead and zinc, and found that when a mixtare of 
these metals was allowed to cool very gradually, lead with a nunute 
trace of zinc was found at the bottom of the crucible, and zinc with a 
small amount of silver at the top. If the lead contained silver, it was 
almost entirely transferred to the zinc. Hearing that in Carmarthen 
silver is withdrawn from lead by means of zinc, he resumed his exanh 
ination of the subject. 

He found that silver may be entirely separated from lead by zinc, 
and that the following metiiod gives the best results : — A tabe of 
cast-iron 1^ inch in diameter is fitted to the crucible, so that the desil- 
verized lead may be let off from the bottom. One end of this tabe, 
dipping nearly to the bottom of the crucible, is furnished with a slide 
moving in grooves at the edge of the crucible, so that it can be shut 
when required by mcsms of a rod. In this way the stream of melted 
lead may be regulated, and the fall of level gradual and uniform. In 
the crucible were put 25 cwt of lead, containinff seven-eighth of an 
ounci*. of silver to the cwt, and 4 cwt. of zinc. The whole was tUea 
fused, and stirred together for one hour at a bright red heaL This 
large amount of zinc was used because it was intended to attempt a pro- 
cess of concentration in which the same quantity of zinc should serve to 
desilverize subsequent charges of lead. After the stirring apparatus was 
withdrawn, and the melted mass kept for four hours at a red heat, the 
lead, perfectly freed from silver, was drawn off until only about 6 cwt of 
metal remained in the crucible. To this residue a second 25 cwt of 
zinc were likewise added, for reasons given below. A fourth, fifth, 
and sixth charge of lead were introduced and treated in like manner, 
2 cwt. of zinc having again been added to the fourth chaise. The 
lead drawn off, in each case, was entirely freed from silver. Sut when 
lead was introduced without an addition of zinc, the lead, when^drawn 
off, still retained silver to the extent of three-eighths of an ounce to the 
cwt. The desilverizing of 150 cwt of lead in this manner requires 8 
cwt or 5^ per cent of zinc, a quantity differing widely from that indi- 
cated by former experiments — namely IJ per cent 

An addition of 1^ per cent, of zinc is quite sufiicient for the peiv 
feet desilverization of lead when only one charge is worked. Thus 
25 cwt. of lead may very well be freed from silver 42 lbs. of zinc, but 
the difficulty of separating the small quantity of argentiterous metal 
from the desilverized zinc is so great that this plan is not pr/u:ticable. 
On the other hand, there is a certain limit to the size of the crucible, 
which cannot be exceeded, and recourse must, therefore be had to a 
process of concentration. The silver is separated from the lead y&cj 
imperfectly, if twice or thrice as much zinc as is required for one 
charge of lead is added at once, with the view of making it senre for 
several charges. It is likewise imperfect when, on introducing into 
the crucible the several charges of lead, the 1^ per cent needed for 
desilvering the lead is added with each charge. If, therefore, with 
reference to the above example, the first melting is made with 25 cwt 
of lead, and 42 lbs. of zinc, the second, third, fourth, &c., chaigei 
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the mata is very ilisailvantafieous. 

The argentiferous line obtained by this process always retains a 
portion of lead sufiii^ient for llic relininn of the silver tfter the zinc 
us been teparated from the mlnture ; and the alloy of silver and lead 
remahiB in the distillation mufllc. If ihe peiventage of lead is not 
mfirient for this purpose, more mast be added, in order that in the 
£ttiU«ttOD vessels the silver may be acccnmuUted in the lead, which 
ii Bfterwards cupelled. The distillation does not present anv difficul- 
tiei when niitable muffles are employed. The author had muffles 
euuali ueted, which, except a slit J of an inch in diameter, were quite 
doMd fbraheioht of 4 inches from the bottom. The slitcould be dosed 
uid re-opened in the usual manner, when the distillation being com- 
|fried it was necessary to draw on the remaining argentiferous lead. 
Boch a muffle was cW^ed for each distillation with 1 cwt of the 
lOay of sine, lead, and silver. The product of four distillations of a 
■ixtitre which, according lo the most careful essays, contained 47^ 
OH. of nlver, was HI lbs. of lead and 44 9-t4 of silver. The loss of 
mlrer amounted, therefore, to 3 1-32 oz, ; this is owing chiefly lo the 
KMlaring of small globules in the mulfle, and it partly remains in 
ike (euro, from which it may be again recovered by subsequent 
diftiUstions, washings, &c. 

ON THE ACTION OF eCGAR CKIM IKON. 

At the British Association, Mr, Gladstone drew attention to the 
Act that the owners of iron-built vessels object to sugar cargoes, on ac* 
t^mnt of the rustin" of the metal by the saccharine jnices that exude 
fTom the casks; and ibis had led to a chemical examination of the re- 
action then instituted. It was tbund that when pieces of iron were 
pfaved in bottles containing a solution of cane sugar, the metal at the 
edge ofthe liquid soon became deeply corroded, but that nliich was per- 
manently immersed in the fluid remained bright for a considerable time. 
The solution soon gave indications of the presence of protoxide of 
iron, which absorbing oxyjjen from the atmosphere was speedily thrown 
down as the red sesqui-oxidu, leaving the sugnr tree to dissolve a fresh 

Sosntity of iron, the precipitated oxide in the mean lime forming a 
epoiit. Afler eighteen months, the liquid was of a deep red-brawn 
ector 1 it bcaame pale blue with ferrocvanide of pouusium, black with 
folphoret of ammonium ; alkalies produced no precipitate ; nitric acid 
peraxidixed it. A portion dried and analvzed gave SO.TS parti 
of roctatlic oxide to 100 of combined sugar, wtuch is almost exactly io 
the proportion expressed by the Ibrmula C„ H„ On. FeO. The au- 
thor, however, considered that this might differ from the true composi- 
tion by one equivalent of water. No such iron compound could be 
Ibrmed by direct combination. In lun was it Ute' " <' 
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anj- freshly-precipitated and well'Washed oxide of iron id a solution rf 
Kigar; and almost equally uosuceesai'iii was the attempt to do so when 
the oxide was liberated by means of potash Id the presence of nvv 
iteelf. It was Jbund that under all ci re um stances of dilution or (j^uafilf 
of the sugar solution, iron was attacked : the presence of zinc m eon- 
tact with the iron did not prevent its being acted upon ; nor was there 
any marked difference when the eaita of sea-water, or the mtTstc* 
sulphates, or chlorides of the alkaliea were added to the aolution. No 
other ordinary metal was found to be so easily acted upon as iron. 
Copper waa very little affected by the eoj^r. Lead was slowly ftl- 
tocked, indications of the presence of its oxide in solution b^ng ob- 
tained after three day's ctposure. Tin appeared to give the binoxide. 
Zinc was little affected when alone; it seemed to be dissolved more 
quickly when in contact with iron. It is doubtful whether merciuy 
■was touched by the sugar solution ; silver certa,inly waa not The 
author regretted that his experiments did not suggest any method l^ 
which the corro^on of iron ships by suoar cargoes might be preveotofl. 
They showed rather the strong disposition to combine that there in be- 
tween the two substances ; and how a smallquantily of sugar may eal 
continuously into a large sheet of iron. The attention of chenuili 
was especially drawn la the lact that the iron enters into combinatiDii 
with lAO organic matter not when it has already been oxidized, but 
only when in a metallic condition, rendering the action, as would be 
imagined, more complicated. 

HIGH TEMPERATUKE PKOCDRKD TROM CABBON. 

The foUowinfj communication has been made to the French Aeade- 
n>y by M. Deville. It is well known that near the tuyeres of blast 
fi]rnaces,a very elevated temperature is developed, which M.Eblemen 
considers to be equal to the melting point of platinum. Some expeii- 
menla made in the course of an investigation altogether different, nan 
led me to believe that the heat developed during the combustion of 
carbon, is capable of producing effects much more eneraetic and com- 
parable with those obtained by means of a mixture of nydrogen and 
oxygen. Thus, by a suitable arrangement of the furnace, and with 
the proper kind of carbon, it is possible to melt and even to Tolatalin 
platinum and to melt pure dlica. These results, and the simplicity cf 
the means by which (hey may be obtained, have convinced me that 
they will become useful to the chemist and manufacturer. I taTa 
therefore decided upon submitting to the Academy, the detaib of tbe 
■ operaUon, which, I trust, will not be found unworthy of attei ' 
The apparatus which I employ, is a simple furnace, 30 centdmetrel 
high, and IS centimetres diameter, supported on a plate of cast iron 
pierced with holes, arranged in a circle 5 centimetres from the centre. 
This is placed in connection with the bellows of a portable forge. The 
best kind of crucibles melt down at the temperature in question, to a 
perfectly liquid glass, and for a substitute I was obliged to have re- 
■ t pieces of well burnt lime, which may easily be brought into 
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of thick cracibles. Their covers are likewise mode nf limft* 
observed that hydraulic liniea were readily fused at t, 
"nrB,andIhave foundthat very pure lime very frequently 
It is, therefore, indispensable to employ a. somewhat 
With regard to the combustible, it must be very porooi ' 
Mate of very Sue division ; and I sbould add. that I succeedad ' 
ID Imftde use of the residue of the imperfect combustion of, 
'-ctinkera roiied with cinders which fell from the grate of tho ^ 
rattuand still at the Ecole Normale, passed through a,' I 
With coal of the best quality, in very small particles, the ; ' 
much more feeble, and do not diR'er from tbose which hava 
en obtuned. — Comptei Reiidus, Nov. 1853. 

ABTlPICtAt FORMATION OF THE DIAMOSD. 

ferable interest has recently be^n excited in the scientific* J 
*, by the announcement of M. Uespretz to the Academy. 
» utificial formation of diamond powder. Some time since I 
retz collected a larpie number of powerful galvanic batteries, aod V^ 
iDtmted all their (ires upon poles of carbon enclosed in glan. i 
on, which hitherto bad been deemed absolutely fixed, exposed to 
(Lremo temperature, gave out vapors which immediately were 
pitatcd upon the sides of the vase; but here, again, the direct in- 
□tion of heat furnished only an amorphous powder, a sort of 
black, without the least crystalline appearance. This experiment 
fgarded as having furnished new arguments against the suppo- 
I that the diamond was of igneous origin. 

apretz, however, continued his researches, believing in the prac- 
ibly of effecting his object. After having ascertained that the 
ntion of the vapors of carbon dlscngt^d at a high tempera- 
— — '■- - bbck powder like lamp-b&cTt, he endeavored to op--.] 
t, and to compensate the weakness of the action hs 
: by the intervention of time. To effect this, be 
. . apparatus invented by M. RubmkorfT, which, placed' 

nnection witb a simple voltaic couple, gives a series of discWgoi 
si by tho development of the current of induction. As long h 
battery retains enough power, the instrument illuminates the 
ior of a globe from which the air has been esbausted, with an 
rf electnc light, which is periodically reproduced every few 
ids. This arc developes very little heat, and yet in the court 
me it carries from one pole to the other very small quantities c 
er. M. Dcspretx tbongbt that if he placed at the positive pole 
of pure carbon, and £sposed plalina irires at tbe negative poll , 
the transfer and the accumulation of the carbon would take place 
!T cireumstaoces favorable to crystallization. He made tbe ex- 
nent as follows : — Placing at one, the infurior pole of n voltaia 

!a cylinder of pure charcoal (its purity beinn secured by 
it from crysialUzcd white sugar candy,) and at the 
bundle of fine platinum wires so arranged that the 
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was in the red portion of the electric arc, and the plalinom iU tha 
violet, — be fonnd the carbon volatilized, and collected oa the [dati- 
num wires in a changed Mate. In this experiment this current con- 
tinued for about a month in great activity, dorine which time a alight 
deffosit of darkish substance has been made, anu irbich M. Despreti 
compares to diamoitd dust. 

Tliia deposite, M. Despretz says, seen through a magDif)png glaM, 
preaenta nothing veiy distinctly ; wbea examined wilh a microscope, 
magnifying eome thirty times, it offers several interesting poinia, 
M. Despretz is persuaded that he has distinguished octahedron cry»- 
lals, both on the }>latina wires (and especially at the extrcmiliea) and 
upon the dcposite itself; and M. Delafosse, a practised and an emineDt 
ciTstallographer, is also satisfied that he has seen black and white oc- 
tahedrons on the platina wires. He removed the wires and placed in 
their stead a piece of polished platina, a centimeter and a half in di- 
ameter; although this experiment was made uninterruptedly for sii 
weeks, no crystals were deposited on the surface. The half m its nu^ 
face was covered with almost circular cun'es of a larger radios than 
the plate ; each of these curves was painted with the colors of thin 
lamella, and here and there were small spots of grayish white, which 
seemed to be the result of the momentary adherence of isolated de- 
posites. In another experiment, M. Despretz lixed a cylinder of pure 
carbon to the positive pole of a weak Daniel's battery, and to tix 
other pole a platina wire, after which he plunged both of the pola 
in weiudy acidulated water ; the experiment lasted two months ; the 
negative pole was ibund to be covered with a black coatin^j, which 
was examined with the microscope, without however discovenng any 
thing. To appreciate the mechanical properties of these two powders, 
M Despretz sent them to M. Gaudin, an enunent lapidary, to try od 
precious stones. lie ascertained that the deposites on the platin» 
wires, mixed with a little oil, polished several rubies in a very short 
time; the black powder deposited on the wire in the water, required 
a longer time to gif e the same polisL M. Gaudin beheves the de- 
posite to be the same n^attcr as diamond dust; nothing but dia- 
mond dust can polish rubies. 

A similar result has been ubtiuncd by decomposing a mixture of 
chloride of carbon and alcohol hy weak galvanic currents. 

In his communication to the Academy, M. Despretz concludes.aa 
(bUows : " Have I obtmncd crystals of carbon wbch I can separate 
and weigh, in which I can determine the indes of refraction and the 
angle of polarization without doubt? No; I have simply produced 
by the electric arc, and by weak volatile currents, carbon crystalliMd 
in black octahedrons, m cotorleis and translticaU octahedrons in plala, 
also colorless ami Iranslucenl, which possess the hardness of the pow- 
der of the diamond, and which disappear in combustion without any 
sensible residue." 

It is understood that M. Despretz is persuailed that he will ere long 
•'. the Academy of Sciences with a large crystal of carf— 
indj and solve the difficult q uestiou whiuL baa so long . 
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IMtTATION PEARLS ASD DIAMONDS. 

The vcienpe of imitation of the works of nature haa never been c«r- 
lied to greater periection than by the French ; and in none of its 
braot^hea docs it ejtcite more astonishmoDt and admlratioa than in the 
ju^ of imitating precious stones. 

Ooe of the most carioua aigbis in Paris, or, indeed, in the whole 
worid, i* afforded by a \iat to the vast atelier of hL fiourgulgnon. ait- 
■ited U the fiarrierc du Trone, where the whole proceu of trans- 
fimning a few grains of dirty, heary-lookin? und into a diamond of 
9» porett water, ia daily going on, with &<i avowed purpose of de- 
euTuig CTerrbody but the buyer. The sand employed, and upon 
which aTNytbing depends, is found in the forests of Fontainebleau, 
Htd enjoyi lO gjeat a reputation in the traije, that larse quantities are 
uported. The coloring-matter for imitating emeralds, rubies, and 
npohiree, ii entirely mineral, and has been brought to high perfection 
by M. Boarguignon. He maintains in constant employment about a 
himdred workmen, beudes a number of women and young girls, whose 
bmtnest ii is to polish the colored stones, and line the Mm pcarliwiih 
fiihacaiw and wax. The scales of the roach and dace are chieSy em- 
plojrad for this purpose, and form a considerable sourceof profit to the 
wennen of the Seine, in the onviroua of Corbeil, who bring tbent to 
Buis in large quantities during the season. They must bo stripped 
from tbe 6sb nbile living, or tlio glistening hue wbiuh we admire m 
SmA in the real pearl cannot be imitated. The Fans pearls have 
faaw of late yean perfected to so great a degree, that the Homan 
pottil, which delishled our grandmolbera by its supposed skillful imi- 
Mion of nature, £aa been entirely beaten out of the field. It is, how- 
ever, to the " cnlttvatton " of the diamond that M. Bourguignon baa 
devoted the whole of his ineonuity ; and were he to detail the mys- 
teries of his crafl, some of the most singular histories of "fiunllydia- 
mondi " and " heir-looms " would be brought to light. The nngle fact 
ofUte sndden falling off in the pattern orders, that is, execution d 
orders aocording to pattern, on the decrease of the/areur of lansque- 
net, gives rise to manv a sad conjecture, and Al. Bourguignon could 
tell ua tbe tale, no doiibt, of the gradual conversion of the contents of 
many a lair lady's ccrin, which coming to her on her marriage from 
Foaaard'i splendid sbow-room, have been replaced, in secret, by Bour- 
guisnon, and worn in the very face of him who gave them, without 
excidng the smallest suspicion. Often, on the other band, baa the 
artiat's skill been called into requisition to deceive the trusting wife, 
who had confided her diamonds to the sale keeping of her husband or 
liii confidential man of business. Some curious coincideucea, worthy 
of dramatic reconl, have occurred in that samo retired, dUlingut look- 
ing ahop of Bourguignon's on the Boulevard. A few months ago, one 
«foor fair compatriots entered it, looking rather Hushed and exi-il«d, 
and drawing from her muS" a number of morocco cases of many shapes 
ud aina, opened tfa^n one after anottier, and ti^read thua <ur 
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counter. " I wish to Icam the price of apnrvre to be made in CKart 
imitation of this," laiil slie, " tliat is to say, if you can imitate the work- 
manihin with suIfiL-ietit precision for the difldnt'tion never to be ob- 
served. Bourgaignon uxamined the arlieleB atlcsliveif, Dimed hi) 
C'ce, and gave the most unequivocal promise that the porure abonld 
an exact counterpart of the one before him. ,The lady inusted 
again. She was urgent overmuch, as is the c<ue with the tur sex in 
general. Was he sure the imitation would be perfect ? Had he ob- 
served the beauty and purity of these stones ? Could ho imitate tbe 
peculiar manner in whic:h Ibey were cut ? &c. " Sovcz tranquilh:, 
madame,*' replied Bourguignon ; " the same workman shall have the 
job, and you mav rely upon having an exact counterpart ol'his former 
work." The lady opened her eyes in astonishment and trepidklion, 
and M. Bourguignon, with unt'onscious serenity, addeil, bv way of re- 
ossurinji her, "I will attend to the order myself, as 1 did when I re- 
ceived the commands of Miior , who omereJ this very /wrure, 1 

think, lost Februair j " and, with the greatest unconcern, he procerf- 
ed to search his ledger, to ascertain which of the workmen executed 
it, and wbat'tbe date of its delivery. Meanwhile the lady had sank 

down in a complete faiuling fit. Mllor , whom Bourfpii^on had 

named, was her own (reaeberous lord and master, who had forestalled 
ker, by exchanging Rundell and Bridge's goodly work against 
Bourguignon's deceptive counterfeit; no doubt to liquidate his oUi- 
galions on the turf. " But the worst of all," adds tho worthy artist, who 
recounts the scene with infinite humor, " was the utter fury ioto which 
Miledi fell, when she recovered from bijr swoon, reproaching me for 
having aided her husband in deceiving her; for she herself had never 
discovered the diflerence bolween the false and the real, although the 
diamonds made by Rundell and Bridge lutd b<:en in her possession 
ever since her marriage, and had been worn by her upon every Male 



Not only, however, is domestic deception carried on by means of 
M. Bourguignon's artistic skill, but ho has often been called upon to 
tend his aid to diplomatic crad likewise. Niunberless are the snuff- 
boxes, " adorned with valuable diamonds," which issue from his atelier 
in secret, as the rewani of public service, or skilful negotiation ; in- 
numerablu the norlr^ts, " set in brilliants," which have U!en mounted 
there, lo sladiion the hearts of eharge-ii'afiaires, altacltes and vice- 
consuls. Ihe great Mehemet Ali, like all great men who, when they 
commit little actions, always do so on a great scale, may be said to b« 
the first who ever introduced the bright delusions of M. Bonrguignoa 
to tho nncouscious actjumnlance of the children of that prophet, " who 
sutTered no deceivers to live." 

The wily old Mussulman, who knew tlio world too well not to be 
conscious of the value of an appearance of profusion on certain occa- 
nons, had announced that every pacha who came to the seat of gov- 
emmenl, to swear allegiance to his power, would return to bis pronnoe 
Jailcn with prcMmts ol jewels fur his wives. It may readily be imof- 
I iood that, under such conditions, t\iQ duVf ^M^unt! ^ ^Wa^nv.., ami 
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that there ne^ed no sepond bidding. Mi?anwhile, Mehemct, with 
characteristic cautioa. had dcgpati.-hed an order (o his eDvov'then 
tojoumin^ in Fans, la send liim forthwith aa nianv of the diabolical 
decepUoni of the lying Franks, in the way of mock dianionda, as he 
eonlJ collecL Bourguignon undertook In furnish the order, which 
vu exeenud in due eourae, and duly appropriated, no doubt, causing 
tomy a Mashallah ! of delight to tail tram the lips of the Uarem 
beauties of Eajpt, and many an Allah Hu ! of loyalily from those of 
tbcir biubands, at night of so much generoaty. It is thus that citili- 
Mtton will in time stride roui:d the earth and enable us to deceive 
ODS ftnotbor according; to our peL'uliar moans and resources, a rtisull 
certaiidy oerer anticipated by any of the great civilixers of tha 

One of the most ingenious inventions of M. BourRuignon, and the 
one upon which he prides himselfthe most, is that or the eryaophate, 
wliiub Ibra long lime created akindof/ur«ur amongst the faiiliionalilci 
of F&ru, and was described amon^t the discoveries of the period as 
% phrrt precieiuK, newly discovered and of aiiiJeur intstinutble. The 
iBTeaticMi i«, however, strictly due to the Duchess de Bern, whose ex- 
it taste and refined coquetry (conduced in so great a degree Id the 
KWment of every art of the toilet <luritig her time. 

Upon the creation of the grand ytrfes given to the Due d'Angoulcme, 
on his return frofii Spain, her Royal Highness, who at that time was 
the glas 1^' fashion, was anxious to discover some parure which would 
in daylight help her complexion to a little harmony. Tlie task waa 
difficult ; diamonds were too brilliant for her deadened glance, pearli 
blackened bar skin, lurc)uoiao made it look yellow, emeral<ls were 
dark and heavy. " If I could only lind some precious stone of a 
hriyhl (i;reen I " exclaimed she in very weariness, when she had tried 
the wluilc of Talocljon'a display. Old Talochon laughed, as well ha 
might — the thing did not exisL Madame would not bdleve It In 
vain he proleatwl. If It did not exist it must be discovered, for 
bright green she must have ! Ironically, the name of Bourguignon 
was mentioned as the most fitting man for such discoveries, but, con- 
Itary to expc^'latjon, the duchess took the thing auz lerieux. She 
sent immediately for Boui^ignon, and the result of their conference 
was Uie discovery of a " briglit green alone, called crysopbate, of a 
value inestimable," which adorned the over-bright tresses of the fair 
ducbess on the occasion of the military receptiou at St. Cloud, and 
which the journals of the day described as having been found in the 
mines of Chili, and as being destined to be registered atnongjt the 
greatest discovericB of modem times. 

A visit to Bourguignon's shop will inspire the mind with wonder to 
behold the perfection with which art cau bo.maile to imitate the most 
exquisite productions of nature. The lustre of the diatnond; tha 
richness, the double reHeclion of the ruhv; even ttie caprice anil 
deviation in the fortn and color of the pearl, escape not the cunning 
eye of the artist. Some of the parares are valupd as high ta live or 
SIX thousand francs. The workmanship, however, is ai taateftil and 
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ooitly as any produced bj the first iewclkra in the world. The tetting 
ii always of red <roId, and the foshiaii uf the newest Icind. A tian 
the shop of BourguicDon, of the priue of six huiidreil francs, 
Till rival in cfTect and delicacy of finish its neighbor which mar have 
cost as many hundred pounds ; none can tell the difTerencc but those 
wlio have been allowed to handle it, and breathe upon it, and tODch 
it mth the tongue, and apply an acid to it, in order to see whether or 
DO it becomes tarnished on the instant! 

Really, if all this trouble becomes necessary to detect deception, 
why, i^omncc is blisa, and the distinction nmst be litf rally one with- 
out any liiflerence vtluitever. — London Court Jaurrtal. 

t THE COUPOStTlOH 



The following is an abstract of a paper read before the British As- 
sociation, by Prof. Johnston. The firet example of a chemically altend 
rock adduced by the Professor, was the rotten-stone of Derbvskire, 
— a li^ht and porous substance used chielly for polishing me^Is,uid 
dated in Philhps' " Mineralogy" to bo composed of silica, alumina, and 
carbon. It is obtained from a ridge covered with "drift" 10 or 10 
ftet thick, consisting of brown clay, with manes of black marble, 
chert, and rotten stone. The rotten-stone is so soft whilst in the wul 
that [he spade goes through it readily, but it hardens on exponire; 
the holes from which it is dug are sometimes only 3 feet deep, at oth- 
er* from G to 8 feet. On examining a aeries of specimens. Prof. Joho- 
■ton found that whilst some were homogeneous, others had a nocleui 
of black marble ; he then treated specimens of Uie black marble with 
weak acid, and found that on the removal of the carbonate of lime, 
there remained from 15 to 90 per cent, of a sihcious sul>stance per- 
fectly like the natural rolten-stone. He concluded that there existed 
in the soil some acid which penetrated it and dissolved out the calca- 
reous matter of the rocks below. The agent in this case might be the 
carbonic acid of the air, brought down by rain ; but there were in- 
■tancet not capable of explanation by this agency alone, and attribor 
table to other acids, which are produced under certain conditiotii and 
exercise a mnch wider influence. The bottoms of poat bogs present 
very strong evidence of the actioB of acids, the stone and clay are 
bleached and corroded, only silicious and colorless materials being left. 
The source of the acid is here the same as in the former instance ; the 
Triable matter growing on the surface proiluces in its decay acid 
fubstances which exert a chemical action on the subfoil, and efcape 
by subterranean outlets, carryiiij; away the materials dissolved in their 

Sirogress. Another instance was aflorded by the mineral pigolite, 
brmed in the caves of Cornwall by water dripping from the roof : 
this water contains a peculiar organic acid, derived from the ami of 
the moors, which dissolves the alumina of the granite and combiiMS 
with it The organic acids are very numerous and diflft'rent in com- 
paaitioa, bat agree in producing chemical action upon rocks. They 
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; Way-a ex- 
amination of some at the grcen-snad strata of Aarrey, known as _firt- 
ilone, — a li^hC and porous rock, containing eiliea in a soluble state. 
It vas well knonn that common sandstone, quartz, or rock crj'atal 
were not B<;tetl upon by potash or soiln at ordinary temperatures ; but 
of the fireatono 30 per cent, and sometimes 50 or 70 per cent, may 
be dissolved. In all sach cases the silica must have been originally in 
a state of chemical combination with limu, alumina, or tometbing else, 
which has been subsequently removed. The silii's in the roUea-alone 
was Boiuble, but he hod never met with instances of black marble in a 
bedded atntc cDnverti>d into rotten-stone. He believed, however, 
that a similar cause, operating over a wide area, and during a lona 
period, bad produced the altered condition of tbe fireatone. — Ppol. 
Johnston then alluded to the nodulee of phosphate of lime in the green- 
sand and crag, and suggested that the phosphorus hod been derived 
from animal rismaina in bigh<T strata, dissolved out by acida, and rede- 
poeited at a lower level. The last example was the jtre-clag of the 
coal mcasurRB, a stratum almost universally found beneath beds of 
coal. It differs from the other clays both m color and compontion, 
being whii(;r, and containing less of those substances which acid bod- 
ies could dissolve, viz., the earthy bases, which would render the clay 
fusible in Br« ; the condition of the ftre-cky might be accounted for by 
the action of acids developed during the production of the vegetable 
matter noir forming coal. 

MASUFACTune OF BTAitcu. 

Seme improvements in the manufacture of starch have recently 
been patented by Mr. Tucker, of Belfast, IrcLind, which relate essen- 
tially to the application of certain salts, both alone, and in comlMoation 
with some mineral acids, for the more effective separation of the pure 
starch from the glutinous and other foreign matters, with which the 
starch itself is originally combined ; as well as to the neutraljung the 
injurious effects ot the vegetable acids generated in the process of 
«t«rcb making, and the increase of the produce of cood starch from a 
given quantity of wheat By the same means, Air. Tucker is also 
enabled to render any pure water suitable for starch making, although 
in itH natural slate such water mar be ill adapted for this purpose. 

After the wlieaten meal, or reduced grain, bos been submitted to 
the usual procesa of fermentation, and has been washed, to separate 
the bran Irom the rest of the elements of the treated substance, the 
starchy liijuor is run into a receiver or vat, whore it is allow od to 
''ir about the space of thirty-six hours lor precipitation. The 
kut linuor is theu run off or reuiuvedi and the pnicipitale it 
rt tip. Then a solution of sulphate of soda, or Glaulwr's salts, 
" g water, is prepared, in Ibe proportion of about twelve pounds 
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weight of the salt to one ton of the wheat nnder trcattoenti, snd after 
cooling down, the solution is poured on the precipitated Btareh, and the 
Tat being filled up with water, the entire eontents are thoroughly 
mingled and incorporated by stirring. The masB is then allowed to 
■tand for twenty-four or thirty hours perfectly quiescent In the sub- 
■eqnent procesB, technically known as the " fine shid," when the water 
knu slimes are removed, the operator employs another solution of the 
tame sBit, but in smaller proportion — about three pounds weight being 
applied to the produce of one ton of wheat. At this stage ia also used, 
in combination with the sulphate of soda, a ))ortion of sulphnric acid, 
in the proportion of about one quart of the atid to the produce of lour 
tons of wheat. The acid, in a diluted state, is poured gradually into 
the vat, and the lott«r is nearly filled up with freah water, the whole 
contents being thoroughly mised by agitation. When the starch hu 
been precipitated, it is finished and prepared for sale and use in the 
naual way. 

AJthouEh Mr. Tucker prefers to nse the materials and the propoi^ 
tiona which we have described, be stales that be has found sulphate of 
magnesia, muriate of soda, and other salts and acida, available for a 
Bmilar purpose. This general process renders all pure water suitable 
for manufaeturing starch, however soil and unsuitable it may be origin- 
ally. The pure starch is also better separated from the glutinous ccu- 
slituent of the grain, whilst the manufactured starch is superior in 
purity, sweetness, strength, fineness of texture, and whiteness, as com- 
pared with all starch made in the usual way, and the yield is greatly 
increased. — Practical Mechanics' Journal, July. 

WATEB-pnooF cOMPOsmos foe fkictiox matches. 

M. Krutzer, of "Vienna, gives the following new composition for pre- 

Earing water-proof friction matches : — Sis grains of colopbonium are 
oiled in four grains of spirits of turpentine, and allowed to cool. In 
a retort are separately heated to about 122° P., eight ounces of trater, 
twelve grains of red-lead, zinc-white, or some other likecolor, and one 
ffrain of phosphorus ; the whole is well stirred, and when removed 
from the fire the stirring is continued until it is cool ; the water is then 
aeparated, and the rewduum is mixed with the resinous mass. This 
mixture b sufficient for 500 matches. 

KKW MIXTORF, TBED K WASHING CLOTHES. 

In Berlin, Prussia, the washerwomen use a mixture of 2 oz. of tni^ 
pentioe andjoz. of spirits of sal-ammoniac, well mixed together. This 
mixture is put into a bucket of warm water, in which J lb, of soap has 
been dissolved. Into this mixture the clothes are immersed duringlbe 
night, and the next day washed. The most dirty cloth is perfetlly 
freed from all dirt, and after two rinsings in fresh water the cloth lui • 
not the least smell of turpentine. The cloth does not require bo suicb 
""'"'"'" J, aod fine linen is much longer preserved by it 
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i wllh a aolulion of one part of 
l^oe. iFVben the whitin" is vrorked up into a paatc -witli the glue, a 
praportionste quantity of VeoetiaD turpentine is added to it, by whivh 
Afl briUleaesa of the paste Is destroyed. Id order to prevent its 
efinging to ibe liaoda wLilst tbe Venetian turpentine is being irorked 
into the paste, a. small quantity of lliisued oil is added from time to 
time. Tbe mass may alw be colored by kneadin:; in any cdor tbat may 
be desired. It may be nressed intu sliapea, ancT used lor the produc- 
tian of bas-relirfs anil other figures, eucb as animals, &c. It may also 
be worked by hand into modeb, during which operation the bauds 
■oust be rubbed with linseed oil ; the mass must also be kept warm 
doring the process. When it cools and dries, which takes place in a 
few hours, it becomes as hard as atone, and may then be employed 
for tbe multiplication of these forms. — Gewerbebt. aui Wurtthtb., 

INK FOB STEEL PKSa. 

Professor Runse has long sousbt to obtain an ink nhich would not 
jielil sediment, ^ich shourd adhere to paper, resist tbe application of 
acids, and have no action on iCeel pens, ilv has at length obtuned a 
liquid of this kind, containing only Campeacby wood, chromatc of 
potassn, and water- As it contains neither vinegar, gum, sulphates of 
iron and copper, nor galls, its tost is very modc^rate. The proporlioBs 
are aOU litres decoction of Campeacby wood to 500 ^[rammcs cbromate 
of potassa. Tbe Campeachy wood is boiled in a simtienl quantity of 
water to form 80 litres (4} litres^l English gallon) of decoction from 
10 bilograinmes of wood (about 20 lbs). AfYcr the liquid is cool, the 
chrumate is added aud the whole well stirred. The ink is then ready 
and may be used at once. Any addition oC gum would be injurious. 
It may appear strange that to little chrome should convert so large a 
quantity of decoction into ink. But the proportion must not be 
exceeded, as a larger amount would destroy the coloring matter- IT, 
cm the other hand, the proportions here given are obsarved.ablaekish- 
blue it formed from the yellow pigment of the wood. This is not a 
suspended precipilale, like the galwite of iron in common ink, but a 
true solution, from which no sediment can be deported. A paper 
written with this ink may be immemed in water for twenly-four nours 
without injury. Dilute acids do not destroy it or change its tint. The 
peni used with this ink should be perfectly Iree from grease, and may 
lor ttui purpose be cleaned by immersing them in ley of wood ashes. 



Uilk now possesses other offices besides the production of butli 
tod cheese, and tbe flavoring of tea. It has made its way into thv tei 
*ei, and boa become a valuable adjunct in the hands of ihti 
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calico printer and the woolen manufacturer. In the cIeiss of pigmeatr 

ErinttDg work, which ia indeed a species of pEiinting, the colors are 
id on the face of the goods in an insoluble condilion, so as to present 
Br full, brilliant face. As a vehicle for eflwting this process ot'decora- 
tioa, the insoluble albumen obUiaed from eggs was always used, uDlfl 
Mr. FaCtison, of Glasgow, found a more eoonomical sabstitute in milk. 
For this purpose, buttermilk is now bought up, in large tjuantinej, 
from the larmere, and the required insoluble matter is obt&ined from 
it at a price far bulow tliat itf the egg albumen. This matter the 
patentee has called "lactarine." A second application of the tame 
article, milk, has just been developed, by causes arising out of the 
recent high price of olive oil. The 'woolen manufacturers are now 
using the high-priced article, mixed with milk. This njixCure is sud 
to answer much better than cnl alone, the animal fat contained in the 
globules of the milk apparently furnishing an element of more power- 
ful effect upon the woolen Gbera, than the pure legetable oil skae. 
— Land. Mechanics' Joar. 
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At present, a great quanlitj of quinine cont^ning quinidine is met 
irith in commerce. The sulphate of quinidine is much heavier and 
less flaky than sulphate of iiuininis. The sulphate of quinidine is hf 
more soluble in water and absolute alcohol than the other salt; when 
exposed to the air, it loses its water of crystallizatLon, without acquir- 
ing an effloreeced appearance, remaining crystalline. As a diitincdon 
between quinine, cmchonine, and quinidine, the author states that a 
mixture of tiO drops of ether and 2U drops of solution of ammonia 
dissolves at least 10 grs. of pure sulphate of quinine, hut only 1 gr.of 
sulphate of quinidine. If, therefore, sulphate of quinine, containina 
cinchonine and quinidine, be thus tested, the two latter will remain if 
there be more than 1 gr. of sulphate of quinidine in 10 grs. o£ the 
salt. Even this small quantity may be ascertained if the e£er be pre- 
viously saturated with quinidine. Quinidine is distinguished by crys- 
tallizin« from the ethereal solution after a certain time ; it may be mt- 
tinguished from cinchonine by its beiag dissolved on the addition of 
» larger quantity of ether, the cinchoume remaining undissolved. — 
Svchner's Repert^ i. p. 113. 



A communication Las been received by the London Pharmaceutical 
Society, on the above subject, from Mr. lVhipple,in which he slates that 
for some time past he has had reason to suspect thcpurity of commercial 
lard, and had recently made a few experiments, which led to the Ue- 

ti of large quantities of some farinaceous substance ' 
quantdly weighing ICis^ lb. he found as much as 22^ \ 
matter ; and in another lot, weighing J3| lb,, he found _ 
kr Bubttance. Mr. Whipple points out the pernicious 
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tVw adulteration would bo likely to produce in tlie employment of 
such lards for Bome pharmaceutical purposes, and the danger which 
mijjht ensue from its applicatiou to maubinery. In another communi- 
cation from Mr. Calvert, of Manchester, that gentleman confirms Mr. 
Wliipple's statement, and inlbntis us, in addition, that the American 
lard analyzed by him contained from 10 to 12 per cent, of water, 2 to 
3 per cent, of alum, and about 1 per cent, of quicklime. The quan- 
lity of alum, it ia supposed, is added by the manufacturer for the pur- 
pose of commanicadng to the lard the property of facilitating the 
risin?, and increasing the whiteness of the confectioner's paste, in 
wlueb it is largely employed. 



One ot the chief drawbacks to the employment of white-lead in 
artistic paintiog, consiits in the facility with which it becomes black- 
ened by the sulphuretted hydrogen, and hydrosulphuret of ammonia, 
both so prevalent in the atmosphere of towns. A very elegant way 
of instantaneously by restoring those discolored parts to their oripnal 
whiteness was suggested by M. Thenard, the discoverer of peroxide 
of hydrogen, otherwise called oxygenated inaler. It is a prominent 
quality of this Uquid to impart osygen — and hence if applied to a 
coating of black sulphuret of lead, the latter immediately acquires 
oxygen, and is changed into the white sulphate, thus restoring the 
original tint. Unfortunately, however, this peroxide of hydrogen is so 
difficult of manufacture, and so expensive, that its use for the purpose 
m question is almost impossible. A much easier plan, but founded on 
the same principle, has been suggested by 11. Schonbein.of Bale, who 
in tlie course of his studies on ozone, discovered that oil of turpentine 
if exposed in an open glass vessel to the atmosphere in the sun's rays, 
and agitated from lime to time during the space of two or three 
months, acquired such oxydising properties, that it was capable of 
actina on sulphuret of lead just like the oxygenated water of Then- 
ard, that is to say, capable of changing it almost instantaneously Into 
the whito sulphate. Professor Schonoein has himself suggested the 
value of this osygenized oil of turpentine to artists and picture-dealers. 
Many other liquids, besides oil of turpentine, can l>e oxygenated in a 
similar manner, a>ud would probably be as advantageous. 



A new method of preparing the gum of the india-rubber tree, hi 
recently been brought out. The milk as drawn from the tree, 
bottled in large glass botdes, or demijohns. A preparation of son 
chemical nature, (understood to be a salt of ammonia,} is mixed 
the milk, and the bottles are securely sealed. In this way ttie gum 
exported. It curdles twenty-four hours after exposure tc ' 
forms a puve, white, solid, and remarkably strong rubber. 
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'ATESr LEATnER PROCESS. 

Tho following is a doscriptjon of ihe improvement i 
preparing leather, wliii'b has buen higbly praised ia Eu;{laoil duriag 
the past j'ear. 

The first ataife of the process is analogous to that whieh the hideior 
(kins undergo in Ihe tan vard. When the horns have buuu removed, 
the hides ar« slightly washed, and then unhaired id tlie usual maimer. 
Naxt they undergo a partial drying, and receive a uniform i-oating ofa 
peculiar paste, the composition and mode of preparation of which !■ 
iblly detailed in Mr. Prellcr's gpeeiR cation, and explained generally in 
No. 1 f> 1 9 of the Mfchanici' Magazine. This paste ii worthy of notk«, U 
constiCutinjc Iho main feature of the invention ; but it wifl be sufficient 
for our purpose at present merely to statu its general nature, at bnag 
a compound of various vegetable, animal and saline Bubslanccs. The 
choice of the vegetable subslancca employed is detenuiued br the 
condition that they shall contain a large proportion of starch andlittla 
duten — such, for instance, as barley flour, rico flour, or starch iuel£ 
The animal substances arc of an oily or fatly nature, the patentee pre- 
ferriDg ox-brains, butter, milk, animal oil, and grease, salt and salt- 
petre are used merely as preticrvaliTeE for ibe brains and tbc butter. 
As barley flour contuns an abundance of starch — 720 parts in 1,UOO, 
according to the analysis of Einbof — this material has been econonu- 
cally selected to form the basis of the imprepiaiin); paste, and tba 
other materials added, serve to giva properties to it for whiuli the 
gelatinous nature of the skin exhibits a remarkable afbnitr, the exact 
chemical nature of which it is not easy to ascertain. 

The paste bavin" been prepared according to the directions con- 
tained 111 the specificalion, which involve the meet simple appliances, 
and but a small amount of labor, the hides are laid upon largo tables, 
where they arc smeared with it on the flesh side, and in that state they 
are put into the interior of lar^ie drums, mounted upon horizontal 
axles, to which a rotary motion is imparled. They are each about 9 
or 10 feet in diameter, and a feet long, and are furnished with astinai* 
hole at each end through which the hides can be passed. ArouDd 
their inner peripheries a number of stout ^gs are disposed radialtj, 
the intention ^ which is to agitate the bides forcibly, so as to eSieeC 
an ei]ual distribution of the inoislure they still retain, and the coin- 
plete and uniform absorption of tlie paste throughout thdr fibroui 
tyslem. The drums are driven bva derived motion Irom the shattioH 
of a steam engine, can be readily thrown into or out of gear, aM 
their speed is susceptible of ready adjustment, according to the (lata 
of tlirwardneis of the process. To promote a drying action, which if 
frequently desirable, the waste steam from the engine is conducted 
into a large chest, from which a main passes along tlie floor naai 
cylinders, and a communication is etfocted between this and the 
nor of the drums by the use of connecting pipes and hollow >_ . 
wJiicb can be closed or adjusted ^ij aMny^i-uacV. Uaiiva^boQii kneadid 
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Ibrciblf together in this manner for some houra — imro or less, aocord- 
ii^ lo ihc nature and thickness or the liidi<3 — the drums arc thrown 
oat of (rear, and the \i\ilea drawn ouL It is now asi?uruine>l Lh.it th<j 
work of stMorptjon and of partiil drying has ^ne on vigorously, and 
wil& unifannily, and that the hidaa not having yt-t attiiincil the point 
of Mluration, are ready for anothpr supply of the paste. Previous to 
this, howe»er, ihcy arc hung up in an airy pan of the room, so as to 
ioMic a more perlhct uniformity of eondition. They are then anieamd 
over with the paste again, returned to the drums, and the same proceaa 
raputed K Bccond time, and aftertrards, in general, a Ihinl time, when, 
t eat into the substance of the material display* a perfect uaifonntty 
of color and of substance, proving that the conversion of the gelati- 
nooa maoi hu be«n equal and complete. They are now ready, at^r a 
litde more drying, fcr Ibe operations of the currier, who finds th.it hia 
voric is considerably telsvned in amount by the eflects of the nhovu 

Thi» being the general nature of Mr, Preller'g process, we have a 
few &e<a to state which will show the principai characteristics of the 
nnltiiiK leather, and the advantages which it possesses over ordinary 
laather for a Tari(<ty of purposes. One of the most remarkable qual- 
ities of Preller's " H. B. Crown " leather is, that it is smaller in 
wdght and in thickness than leather produced by tanning. At pre- 
sent there is a great prejudice in favor of stout and heavy leather for 
Enrptnes where great strength is desirable ^ but this is fairiy attributa- 
le, in part, to llic action of moisture during the tan process, and tn 
part to the interest which the tannera have in producing wrighL 
Some of their processes, indeed, have been directed with this ob- 
jirct in view, while aehioving which, the (juolicy of the leather has, 
io a givM extent, been injured. The compariaou of the two sys- 
tems on the ({uestion of weight has been represented to bo as Ibl- 
bws; IQO lbs. weight of "green" hide will yield by 0,1k tanning 
M lbs. of leather, and only 34 lbs. by Preller's process. With weight 
•« a atandard of excelleuce, therefore, the comparison would be ex- 
tremdy onStvorable to the new process, and we must therefore see 
how thej answer respectirely the great purposes which arise in Che 
Dwnn&ctnre. In Preller's process the hide is left to the natural o|ie- 
ration of the converting siilisUince app1ie<l, without the Intervention 
of &ny mechanical moans to haslt^n it. which could only lead to lui in- 
jurious resulL It appears that the fibrous structure of the hide, and 
die whale of it — which is extremely important — is preserved in a 
rondensed state, thus accounting for its great strength, and its greater 
tvduetion of bulk. If a piece of oak-tanned leather be rent asunder 
lbreibly,lbe internal structure disclosed appears to be rather of a telty 
character than otherwise ; but upon subjecting any piece of " U. H. 
Crown " feather to the saaio test, all the fibers will be perceived to 
be in close juxta-position, and with no sensible doviatiou from their 
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parallelism. Tho comparison, in point of strength, gives 
incriorily to the now jirocUBs, It luis been found that oiik- 
leMber, of | of an inch in thicknea, i* incapable of resist- 
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ing the itrain which Preller'a leather of | of an inch in thiEkneas wiU 
rexial in eongtant working. A strip of it a juTti lon^, about half aa 
inch in width, and ^ of an inch thick, gave war with a breakinf 
weigfat of 6 cwts. 20 Iba., whil? oxhide, well tanned on the oak-ban 
tyilem, and of the same dimensions, couid onlj resist a ibain 
of 5 cwts. 

As this leather combines atrenph with thinness, and also with Iigbt- 
BeM.itis eminently adapted fordnving bands. Its superior ihinneu and 
flexiUlitf, enables it to be j>assed rnund pulleys ot onl;^ a few ioohM 
■in diameter ; in which service it will continue effective for a connder- 
■his time. When thick leather ia employed for a Mmihir piit^Kne, tli* 
fibers of its running surface are compressed, and those of iti outer 
nirface extended, within the limits of the e.itremo points of contact; 
and the rapid change of slate from the normal to the extended, mod 
exhibits itself in cracks and fissures, which ^rc a source of lo« of 

g>wcr, and vitiate the tension originally intended. The thinnen of 
reller"! bands obviates this state of thin^; as the whole of the 
leather more nearly corresponds in its conditran to that of the neatnl 
line. The bands which consist of only one thickness of leather, we 
forroed by simply cementing the ends of successive lengths, whick 
have previously been thinned away to an edge by the knite. In tU> 
chami^ring process the fibers crop out in abundance, and when tb« 
two surfaces arc brought into close contact, with a layer of cement be- 
tween them, the fibers on opposite sides embrace each other finDlr, 
and give enormous strength to the band. Compound bandi, for beatf 
woi^, are made by usin^ two, three, and sometimes four ihickoenM 
of ox-bide, which are united by countersunk stitches. In either cast 
the motion is perfectly smooth — not the slightest jerking action beii^ 
propagated throughout the mechanism — a result of the grcateM 

A very considerable saving of time in the process of making, is 
another important feature incidental to this inventJon. C&U-ekia 
can be prepared in this manner in about twice eight hours, the 
time consumed in agitating it twice in the drums. A short interval 
IB allowed to elapse oetween the two operations, but the actjon of the 
converting substance is not then continued. The thickest OK-hide re- 
quires onl^ two days and a half to be fully converted by the amjic*- 
tion of this process. Under the most favorable circumstances, il now 
requires four or five weeks subjection to the tanning liquor. Undai 
tbe old process of tanning, in which the hides were placed in tite pit, 
with layers of tan to separate them, and afterwards tilled with WMW, 
a very considerable penod has been known to eUpse during the piv- 
ceis; sometimes amounting to four years. This old-fashioned method 
has not been yet completely abandoned for more scientific ones, ud 
contrasted with it the great change which this invention has effected 
is the more remarkable. 

When onlinary leather is boiled in water, it gradually hardens and 
becomes rigid ; and if the operation be continued for half an howv it 
will be Aund to ha^e sMumnd & tuui e( wwA^ %Uia«, - ' - - • — 
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become Initile. Some descriptions of leather, on the other hand, be- 
come converted into a mass somewhat resembling glue. When Prel- 
ler^s leather is tried in the same way, it ffraduafly approaches to the 
eondition of horn, but it requires several hours before that state is at- 



We have little more to add to our account of this singular process 
•nd it! results. Its thinness, pliability and strength, render it imme- 
diately available for a number of new purposes. Thus by simple twist- 
ing, it forms an admirable material for ^^ lacings," the strips with which 
the stitches of the compound driving-band are made. By cementing 
two or three strips toother into a triple thickness, and then paring 
the edees down to a circular form, an excellent lathe-band is produced 
which 18 free from the tendency to become dry and stringy which is 
BOW observed in catgut bands. The *^ but," or lower part ot the horse- 
hide, which on account of its greater thickness, has usually been cut 
out and applied to separate purposes, is in this process found to be 
produced m so supple a state, that with a little paring down it may 
take part equally with the rest of the skin in any purpose to which it 
is applied. Thus a very largo horse-skin is produced, which is ex- 
tremely valuable for many useful purposes, especially for the cover- 
mgs of carriages. There are several other purposes to which this 
leadier has been applied : but we have said enough to indicate its gen- 
eral natore and incidents, and the circumstances in which its use 
would be attended with practical advantage. These are becoming 
lapidly known and appreciated, and it is not too much to say that Mr. 
Preller has introduced into this department of industry, a change 
which will prove as beneficial to the community, as, in a practical 
point of view, it has already shown itself advantageous, by improving 
the character of a most useful mechanical appliance. — London Mech. 
Jour. 

OH THE EMPLOYMEirr OF PICRIC ACID FOR DISTINGUISHING 
VEGETABLE AND ANIMAL FIBERS IN STUFFS. 

Dr. Pohl employs a solution of picric acid in water or alcohol for 
the distinction of vegetable from animal fiber. The original watery 
lolation is diluted with 6 parts, the alcohol with 15-20 parts of water ; 
a small piece of the stuff to be examined is then dipped in the solution. 
In from 6 to 10 minutes at ordinary temperatures, or in 2 or 3 
minutes when the fluid is heated to 104^ F. the stuff or yam is taken 
oat and washed with water. Stuffs made entirely of cotton or linen 
appear perfectly white after washing ; but those consisting of wool, 
or iilk, or other animal fibers, acquire a yellow-color, it being under- 
itood that undyed stuffs are to be used in the experiment In mixed 
itaffs the animal fibers appear colored, whilst the vegetable fibers 
remain white. The test is so exact, that even in those stuffs or yarns 
in which the individual threads consist of both substances., the pro- 
portioa of animal or vegetable fiber can be exactly ascertained by 
lupifn of a IttBA. By the employment of an ordinary tke«^ qks<xdX«c- 
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^H the number of regetable or animal fibers in these miied fabrics aw 

^^r he aa<*ertained with suffii'ient exHutnPss. 

This tcsCmaj' also be employed with most djed iCueTa; at least it tuy 
be tipplJed to orange red, tawn color, rusty yetlon, violet, every kind M 
blue, and some brovrns. Thus, m the mordants usu&lly employed,!! 
euniina,aDd salcof tin.and lead and iron compounds, doa'C prodaceany 
ewendol change in the yellow color of picric acid, but only deepen it 
more or less, stuffs dyed with the above named colors, undergo no 
remaikablo change by being dipped in the test-eolution if they (^>nsiit 
of vegetable fiber ; but a cliange always takes place if animal &ber i> 
present, and this will always indicate with perTeL't certainty irhetber 
K staff consist of animal or vccetable fiber, or of a mixture of botk 
Thiu wool dyed red becomes changed by picric acid into orange-redi 
or orange according to the shftde of the original color, whilst rwty 
yellow becomes bright yellow, blue colors green, and green, gn^ual^ 
yellow. — Chemicai GtKclte. 

DETECTION OF COTTOS IN CNBLEACHED LINEN. 

A piece of the stuff to be exnmioed is well washed wiUi boiling 
water, and dried ; then laid in a mixture of 2 parlj of dried nitrate 
of potash and 3 parts of ordinary sulphuric acid, and left id inti- 
mate contact with it for 8-10 minutes, according to the streoeth of 
the fabric. Afler a complete washing and drying, the piec« of stuff 
vhicb has been changed by the nitric acid is decocted with ether, to 
which some alcohol is added ; the more consistent the collodion Ibns 
obtained, the more cotton w;u there in the linen. If it is wi«bod to 
determine the quantity of cotton, it is only necessarj- to weigh tba 
Uncn after it has been boiled with water and dried, then to procsed 
as above, separate the collodion obtained from the residue (which is 
unchanged linen,) wash this well with some ether and alcohol, drr 
md weigh it; the loss of weight gives the quantity of cotton win 
tolerable accuracy. — Archie, der P/tana. Zimmertnaim. 

ABTIFICIAL MAI.ACHITE. 

Rose, of Berlin, has mentioned the following process as being ca^blt 
of limulatiag in appearancit, whilst it is identical in compo«ilioD 
with, naturaF green malachite. Precipitate a solution of sulphate «f 
copper in the cold by carbonate of soda, or of potash, allow the pn- 
dpitate which is voluminous at first to cohere, finally dry it, and inA 
it. By poliihing, the characteristic appcuraneo of malachite may bi 
brought oat. 

NEW As.a:sTHETic. 

At a recent meeting of the London Medical Society, Mr. RJchud- 
fon read a paper on the anfestUetic properties of the common Fuff 
£aiJ (^LycoperdoD Piot«uiy tiu a\.\ftaikitiwu directed to the tubjact 
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hf tlie ikct, that in some parts of the country bees are stupefied by 
this agent before extracting the contents of the hive. He was thus 
mdaced to try some experiments on cats and dogs in which he suc- 
ceeded in producing anaesthetic effects, perfectly similar to those 
obtained by the agency of chloroform and ether. In one case a pain- 
ful operation was performed by Dr. Willis, of Barnes, with perfect 
inccess. The mode of administering this agent is to allow the animal 
to inhale the fumes of the dried fungus whilst in a state of ignition. 
Mr. Biehardson inhaled the fiimes himself, and found them productive 
of nmilar effects with those of chloroform. It is curious that this fun- 
gus which emits these narcotic fumes, may be eaten with impunity, 
and that it is amongst those which Dr. Badham has recommended in 
hia recent work to be eaten as the esculent fungus of Britain. No 
chemical principle has yet been detected to account for these very 
carious effects. 

ETHER AND CHLOROFORM. 

The following conclusions respecting the nature and action of ether 
and chloroform have been laid before the French Academy, by M. 
Jobert de Lamballe. 

Anesthesetics, by suspending the functions of the nervous system, 
inspend at the same lime those of the organs which are under its de- 
pendence; consequently their action affects the heart, as well as the 
muscles which officiate as servants of the voluntary motions. The 
action of the heart diminishes progressively at first, then it diminishes 
with an alarming rapidity, sometimes falling to 112, to 72, to 60, &c., 
beatings. The effects of chloroform are not as remarkable, not so 
prompt with all persons as with the ;^oung, and certain adults ; the ab- 
•orption of chloroform by the respiratory organs takes place with a 
wonderful rapidity, from whence results the prompt loss of sensibility 
and motion. In some persons there are large mediate communications 
between the bronchi and the pulmonary organs, which favor anesthe- 
sia instantly. Indeed, injected post mortem preparations show that 
the communications established between the bronchia and the pulmo- 
nary organs are more remarkable in some persons than others ; do not 
these anatomical exceptions indicate that chloroform should be admin- 
istered with the greatest caution ? Prudence consequently commands 
tiiat chloroforming should instantly cease so soon as the beatings of the 
heart suddenly lose their power and their number. The physician 
shoold constantly observe the patient, taking care to avoid placing 
confidence in irrogular motions and loquacity, as indications of the 
degree of the chloroform's action ; for it does sometimes, not to say 
frequently, happen that insensibility is produced even while the pa- 
tient is moving his limbs and uttering incohei*ent words. The pulsa- 
tions of the heart must always be the guide to the suspension and the 
prosecution of the chloroforming, for, to repeat what has been said, it 
IB the best method of appreciating the degree to which the nervous 
syitem is saturated, and of judging the extent of the cidotoikyrai'^ YCkr 
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ducnce. The ^t^neral mlo may bv thas staled ; the hi 
be Buspeniled viben the |iiilsc Has fallen bo low ax i& or bS per mitiDtt, 
tinless the operator would aeo the patient suddenly sink, and suocmsb 
by paralysis of ibe hearL Persons whose heart habiiuallv beiti 
•lowly munt be still more cnrerully observed during the chtoroAinDiiig, 
Ibr the pulsations of the pulse lend to cease instantly with Mune per< 
■one and place their life in imminent danger. 

Although (^hlorofonn has definitively obtained the preference ont 
ether, the parallel traced by M. Jobert de Lamballe between iheaa two 
agents is interfesting and may be profitable. Ether hu a strong, pen- 
clrating odor, which renders it repugnant to some persons; it atimji 



nor irritate the organs it passes through ; on the contrary, pklieMi 
take pleainire in inhaling it. Chloroform produces only a feebl«<»- 
sanic excitement; ether would seem to cause a violent one, w Ibe 
inxpirations of the latter give rise to a good deal of ' ~ ' 
the heart and in the other musolea. Ether develons it 
eH'ectE slowly, and they remain for some time at^er tno experiment or 
the operation is ended, in the fbrm of intoxication, headache, feeUi 
pulse, and cold limbs. Chlorofurra. on the contrary, ceases, in eene> 
ml, its action, when the patient stups inhaling it, and it it ontjr Jo 
especial cases it is seen to prolong its eflects Ibr some time after tkc 
patient ceases to inhale it, cases nhieh never occur except where tb* 
operator has puslied the saturation of the system to an extreme de- 
gree. Ether alters the color and the consistency of the blood, w^B* 
chloroform docs not change either its nature or its color. Cblorofiiia 
never retards the healing of wounds, ether frequently militates agunt 
their healing. M. Jobert de Lamballe has never observed chloivfbim 
diminish in any way the productions engendered by, and neceMWf 
to, tlie healing process, or alter their consistency; et^er, on the caB- 
tnry, seems to produce marked cfltH'ts. making the plastic lymph Imi 
consistent and less vital. Both chloroform and ether excite at niittlw 
vascular apparatus, precipitating the motions of the heart, oa if thi 
latter was disturbed by the introduction of some foreign body. £(W 
produces these eifects in a mnch greater degree than chlorofbm, oA 
continues them almost indefinitely, i. e., during nearly the whole tnM 
of the experiment, or the operation. Ether acting upon the orgauil 
touches^ under the form of vapor, has a tendency to inflame them — 
chloroform produces nothing of the sort. Chloroform and ether, ii 
their second action, stupefy the nervous system, and consequend^ h» 
p^nd the functions of the muscles of locomotion and of oroanio iik 
Chlorolbrm paralyses them hopelessly, as in a second the heart n^ 
cease to beat. Ohloroform produces its effects instantly; in tbir^ 
seconds, in a minute and a half, in two, three, or four miDnte*,al 
most. Ether, on the contrary, determines insensibility only in IS, U, 
1^ or 20 minutes, and sometimes requires even more time. CUmo- 
form calms the organs — ether troubles them in a violent manner, *na 
daring deep, whicb is aocompaiued. vith ^igteeabla or ^nliil drMBifr 




a. especially women, in a manner which forbids it bein^ ad- 
ministered publicly — wliile chloroform makes all persona gay, a i^iety 
which may bo iaduljied in before witnesses of both sexi^i. The se- 

3 uent acvidcnU produced by ecber are phenomena of inHammation ; 
lOse following chloroforming are symptoms of feebleness and of 
organic weakness. Ether produces death, during the experimeot, 
>ery rarely, and with great difficulty, while chloroform may deter- 
mine life instantly, when the patient ia not waCehed, or the chloroform 
awkwardly administered, or when the bronchia have a large coromn- 
nicBtion with the sanguineous pulioonary organs, and when the chlo- 
roform is absorbed in the form of abundant vapors. In no ease should 
oblorofonn be resorted to, when a grave disturbance of the functions 
eiisls, dependent upon a profound lesion of the central organs of cir- 
culation or nervous swellings. It may ca^ly be understood that a new 
disturt>ance of the functions being added to that existing, should pro- 
duce a rapid, and so to say, instantaneous death. Chloroform conse- 
Juentlv should never be used when tbe nervous sj'stem has been eo- 
lebleJ by a violent shock — a gun-shot wound, or when the patient 
is esbaus'led by a long and abundant suppuration, by losses ol blood, 
or a chlorotic state carried to an advanced degree. When chloroform 
has suspended the vital forces and death is apparent, the surgeon must 
not ab^idon the patient until he bas endeavored far a long lime to re- 
call him to life. The skin should be partially excited by cold water, 
frictions with alcoalats, alkali, etc., etc., the organs should be reaninur 
ted by currents of air directed upon the face and the limbs, while the 
breast b agitated by slight communicated motions ; care must bo taken 
to place the patient in the position most favorable to the re-oatabli»h- 
ment of the circulation, by putting him horizonCsliy upon his back, or 
obliquely upon his aide. E.xcilants introduced in his mouth ; mint 
■rater ; antispasmodics placed upon the rectal surface, lavor the resus- 
citation of the motions of the heart, reduced to oscillation or complete 
resolution; cauterizations in the moutb or in the pharynx with ammo- 
nia, may contribute to restore the dying man; there are also exam- 
ples of electricity being successfully applied to vivify an organJEation 
aboat stagnatins forever. 

In studying the eQects of other and chloroform, M. Lamballe has 
made a long and varied series of experimenlsoD dogs, cats and rabbits. 
He would plunge the animal's lieaid into a bladder contjuning only 
chloroform vapors ; or into a bladder where the chloroform vapor was 
mixed with a given quantity of atmoaplieric air; or tbe chloroform was 
administered by a concave sponge, which was gradually carried to the 
animaVs nose, and which was kept before the nostrils, so that a free 
current of air and of chloroform were simultaneously introduced. In 
the first case tbe oi'lion of the chloroform was instantaneous aad/ou- 
draifante; the heart and the respiration were immediately arrested. 
In the second cose the same phenomena were obsorvcd, but not with 
the same rapidity. In tbe third case the progress of the phenomena 
was slow compared to the former. In the firft series of experiments. 
where the q^uaotity of chloroform absorbed taaa covivsib'n^A^, '«^^ "^^ 
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phecomena are, to to H17, confbandeil tcgether, the intoxif^NtioB it m 
Taiud : the resolution, the absence of respiration, and the cessitiMi rflta 
pontmctionBoflhe heart, tolteplfl<-p, so to say.M the same nmnert; 
while these mata phenomena wure distinctly ind oscily analfaii 
in the experimenta where the hematosis and the aoesthema occsmd 
■t the lame time. When the chlorolbrm was adiiiin>fter«d vkt 
nixliire, the experiment sutceeded. (though not without difBcillfl 
TintwithsCanding its iuslantaneoiu effeols, in recalling to life a Eev 
animals, whose hearts still contracted, although their beatinp coall 
no loniier be felt. When a certain cjuantity of air wm mixed will 
the ehloroform. the respiration and the beatings of the heart MTsbwl 
loiii^r, and less dilSeulIy was experleuucd in obtaining umi MBS 

M. Jobert de LambriUe says that he is firmlj conHneed that (□«>« 
U the heart hiu ceased to perform ita functions, it is idle tn endcsm 
W wcall a life which has fled away forever; but he is as finnlj' cod- 
Tinned that if the heart lias any, the least contractions, iher majrks 
reralled to their normal number by the application of anetnaHJ. 
Two methods have been employed to direct electricity upon Uio vii 
ersans, or upon the anerits which transmit to them motion and ami- 
biilty. Either it has been excited on the surface of the body by exA- 
ing snnn^cs. or it has been directed through the organs by Ihe aid tl 
the olectro-puncture. Its action upon the sensitive and moving pHt 
of the bodv has been constant, and when vitality was not aitcigelbn 
vxlinct it has invariably awakened the nervous system, reanimafd As 
ftinctions, and revived the muscular contractions . Is sensation hMfay 
th«i oppression of the nervous system, is motion benumbed ? ElectriolJ 
■oon restores them to their normal states. If the stupor of the nnrNM 
■yiitom has gone so far as to produce a grave trouble in the «enMt,aBd 
in the Inspiration, and in the circulation, or in any of them; 
will altogether remove the perturbation. So long as the «i 
In the breast, even imperceptibly ; so long as theleart conlraous em 
ifitb« so slight as to be inappreciable ; so long as the blood tarn 
(hUher, andis expelled thence, even irregularly; electricity stfH !■ 
mfflclont power to bring the animal completely back to bfe, Ith 
■Inioit curtain that water, air, and other, the common excitants, wadd 
havo been vainly employed while the animal was in this » jm «yl 
lUvle. But when ihecontracUoiisof the heartare merely a moKwr 
irritability; when the circulation has ceased; whenthe mnscleaofdB 
■ 'ii have ceased their action; electricity produces only irrwnkr 
ictioni, like those the battery excites in the muscles after theyun 
iwparatcii from the body. Life is extinct, and electricity- canDtt 
f back what is not there. One of the most striking reMtlM of 
Tioltv is its influence over the sluncfying action of chlordbn- 
whole animal machine, when submitted to the action of thedao- 
"-". i* rapidly aivakened. As the sliocks arc increa.ied, the 
nq their contractions; the exterior and the interiormV- 
' influenced by the rcgeneralincr ftuid, so that sensibilily 
_>bolb excited, " which, tweaiding to my sense, it the 
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fnwit object to wTiieh the operator should aim." ElecCricily also m 

appear, umier the mduenpe of one electric a] 
not deulile whether the efFuut of eleptrielt/ is to miintain the vitalitjr 
of the animal, and allow the chlorofonn to exhaast its toxical influ- 
ence, or, by directlv neutralizing the chlorolbrm ; but It appears to 
him that its clfet^tj are to inereose the nervous influence, and conse- 
quenlly to rosinUin the muscular action and the vitality, until the 
complete disappeanvDce of the f hloroform, either by evaporation by 
the mucoos surfaces, (and especially the lungs) or escaping by the 



In the application of electricity by contact, M. JoberC de Lamballe 
chose, particularly for the application of the two poles, the point where 
the mucous surfaces wsre united to the terrumeuts — the two opposite 
extremities of the body. He made the experiment with M. Boulogne's 
apparatus, by carryingtho exciters upon the buccal and roc tal extrem- 
ities of the mucous surfaces. At the moment of contact, muscular 
contractions look place on all the pmnia of the body, which seemed to 

SUier itself up (te petolonner) when the current became very strong. 
i lays he has also used the eleutro-puncture, one of whose remarlca- 
Ue properties is that ita effects are not prolonged beyond the expert- 
nmtiaod cease, so to say, at the will of the operator; under itsener- 
"•^ and violent influence motion and sensibihty soon reappear. The 
luses accelerate the respiration and the beatings 
ic same time excite sharp and plaintive cries 
the animal on whom the experiment is made. The operation 
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o different manners : either bv plunging two metallic 
IMeAWi one in the neck and the other in the inferior extremity of the 
tnmk, so as to comprehend all the length of the npinal marrow between 
the poles : or, by plunging one of the needles in the nape of the neck, 
and the other in the muscles of the breasL To repeat in a word M. 
Lambille's opinion : electricity, notwithstanding its enei^iy. cimnot 
revive the contractions of the lieart when they have altogether ceased 
to exist; but when the circulation is not yet completely stopped, where 
lher« exists some vitality in the animal, electricity applied upon the 
buccal and rectal mucous surfaces suffices to revive the organs, and 
recall the functions of the organism. 

OCItLODET'B PROCBBfl FOR ISIPARTIXG LIVELINESS TO ISBtOO 

This discovery consists in exposing the stuffs colored with indigo to 
ihenressure of steam at an elevated temperature. 

"Ibe blue coloring matter of the indigo is insoluble, and in order to 
fii it upon the stuffs, it is necessary to deo-iidizo it with green vitriol 

' lime. By dippin"; the stufl's into a solution of deoxidized inili^o 
' ;er or lighter cwor is obtained according to the length of thr 
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Indigo is also of & lolatile nature, and this ie in fact one of itt chtt' 
Mteristic propertiea. It occurred lo me therefore to turn thi* piop- 
erty to account b; exposing the atuffs colored with indigo lo toe ac- 
tioD of a high temperature, under coustant pressure in air-tight nwtsl- 
lic TCflseK strong enough to resist an internal pressure suffieiunt to 
act upon the molecules of the iodigo to incorporate them vitU lb* 
fibersof the stuff, and thus produce a change in the physical coaih- 
tion of the indigo. 

The form of the vessels employed ii JmrnateTial, but they muttW 
fornitheil with a lafety-valre and also with a cock, through which tbe 
atmospheric air may escape on the introduction of the sleam. 

The stufls died with indigo arc laid one upon another in the TetMl 
in question upon a wooden pan, and enclosed in a cloth, which aerttt 
to prevent their coming in contact with the sides of the vestel,>ul 
klso to absorb the mmsture which is produced at the first introilue&n 
of st«am. The steam is then allowed to flow in at a pressure of Am 
two to six atmospheres. After the lapse of about twenty iiiinatM,w 
half an hour, the cover of the apparatus is removed, and the ituA tk- 
ken out and lefj to cool, when the/ mav be folded and packed. 

This operation conimunicatcs a violet tinge to the color of the tttii- 
go. without in the least injuring the other true colors fijied on the staff. 
which, OQ the contrary, becocae fuller and brighter. The web looM 
considerably in length in the operation, but the toss of breadth ii 
scarcely pcrcepljbic ; at the same time a thicker and finer textureaad 
more body and softness are obtained. — Schweig. GeicerbeblaU, xL 

GREEN DTE FBOM CHINA. 

In the Comples Rendui, xxxv. p. SaS, we find an account by H- 
J. Persoc. of a green coloring matter from China, of great et«tuU^, 
firom which it appears tluit the Chinese possess a coloring matter hsT- 
ing the appearance of Indigo, which communicates a l>eautiful and 
permanent sea green color to mordanta of alumina and iron, and 
which is not a preparation of indigo, or any derivative of this dyeing 
principle. As furnished to M. PonoE by Mr. Forbes, the American 
consul at Canton, it was in thin plates of a blue color, rcsemblinE Ja- 
Tanese iudigo, but of a finer grain, differing also from tadigoin iB 
composition and chemical properties. On infusing a very small qnaa- 
tity of it in water, this fluid soon acquired a deep blue color wilh a 
greenish tin^e : upon boiling^ and immersing a piece of calico on whiak 
mordants ot iron and alumina had been printed, it was dyed a *(■- 
green color ofgruatcror less intensity accordlns lo the strength cf the 
monlant — the pordoni not coated remaining white. 

THE VALUATION OF IHDIOO. 

The method I have now lo propose, is based upon the circumstasM 

it iodigo-bluc in presence of hydrochloric acid, is decolorised by 

'e of potash. This salt has long been used for di«:hu]pif 
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indigo-blae and other colors in the printing of textile fabrics, as well 
M for bleaching dls, &tB, and several other substances. In employing 
it fyt esttmatinff the comparative value of commercial indigo, the ne- 
oeasaiy manipulations are extremely simple. 

Ten ffnuns of the sample, in very fine powder, are careffilly tritu- 
fated Willi two drachms by -measure of fuming sulphuric acid, and the 
imztiire being excluded from the air is allowed to digest with occa* 
gional stirring for twelve or fourteen hours. A small fiat-bottomed 
flisk with a tightly fitting cock, is a very convenient vessel for this 
operalicn. S^e pieces of broken glass should, however, be thrown in 
to facilitate the contact of the indigo and acid during the agitation, 
and thus to prevent the aggregation of the former into small clots, 
which the acid by itself cannot penetrate. If a small capsule or test- 
dUM be used, it should be covered, during the digestion, with an air- 
tight glass jar. It will also be found advantageous to place the mix- 
ture in a warm situation, say between 70^ and 80^ F., that the action 
of the acid may be fully developed; a higher temperature than this 
mnat be avcnded, as sulphurous acid is liable to be produced, and the 
trial in consequence completely vitiated. Great care must be taken 
to insore the perfect solution of the indigo-blue in the acid. This re- 
sult hmnff accomplished, the solution is poured slowly, with constant 
vtirring, into a pmt of water contained in a basin, and f of a volume 
emice of strong hydrochloric acid immediately added, the fiask or cap- 
-tnle being rinsed clean with water. 

An alkalimeter of 100 equal measures, is now made up in the usual 
way with 7^ grains of dry and pure bichromate of potash, and the so- 
lution added m small successive portions to the diluted sulphate of in- 
digo in the basin,* until a drop of the mixture, on being let fall on a 
white slab or slip of bibulous paper, presents a distinct light brown or 
ochre shade, unmixed with any blue or green. The process is then 
finished ; the number of measures of bichromate used is read ofi*, and 
this nmnber shows the comparative value of the indigo subjected to 
the trial. 

In applying the test-drop to the bibulous paper, the best results are 



>y bringing the end of a glass rod into contact with the in- 
digo-flolution, and then gently pressing it against the surface of the 
paper. The stain thus produced will be circular and conveniently 
localized to a small space. By using bibulous paper it will also be 
found much easier to recognize the last traces of the blue color than 
when a slab is employed, and the results, when dry, may be preserved 
imchanged for reference or comparison. 

It is advisable to keep the indigo-solution gently heated while the 
chrome-liquor is being added ; and it is essentially necessary that the 
mixture should be weU stirred after each addition. Several measures 
of the chrome-solution may at first be poured in without risk of error, 
but towards the conclusion, the liquor must be added very slowly and 
with great care, as one or two drops will then be found to produce a 
very decided effect The characteristic changes of color which the 
undergoes daring the addition of the chiomA-«obitiQ»\i^'^^ 
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distincdy indicate the approach of the prooen iomtaedM coaeh Meii 
The Uoe color of the somtioo gradually dnninnlies in intenfltf,he* 
coming perceptibly lighter and lighter, and after a time it aoqmm i 
greenish shade, which soon changes to greenish-brown, and almoit Wh 
mediately to light ochre-brown. 

I have tried this process very carefiilly npon pnre indigo^ prepared 
according to Fritzche's method. The mean of three ezperimeBli^ 
which gave results almost identically the same, showed that 10 gndfli 
of pare indigo require very nearly 7j- grains of bichromate of potnk; 
and I have accordingly taken this quantity of the salt for solatioB iB 
the alkalimeter. 

The method here proposed is open, I am well aware, to some of Ae 
many objections that have been advanced against the well-known cUo- 
rine process. It is quite obvious, for instance, that nnless paiticidir 
caro IS taken in dissolving the indigo in the sulphuric acid, not onlf k 
a part of it liable to escape solution and proper estimation, bnt in die 
case of inferior indigo, sulphurous acid may be produced, which would 
of course involve a larger consumption of the bichromate of potask 
than the indigo-blue itself would require. It may also be objected 
that Inchromate of potash, in the presence of hydrochloric acid will 
act upon the other constituents of ordinary indigo ; but so fiur as I 
have been able to judge from a very extensive course of ezperimenti 
npon a great variety of specimens, the amount of these innnencet if 
extremely slight, and altogether inappreciable when the process is ex- 
ecuted with proper care. The same opinion has been expressed hj 
Berzelius and Schlumberger regarding the chlorine process ; and it n 
further supported by the fact, that indigos containing a large propoi^ 
tion of brown and other coloring matters, consume a very small quan- 
tity only of the bichromate. While, therefore, this process has no 
pretensions to supply scientific men with the means of determining 
the actual amount of pure indigo-blue in samples of commercial indmo, 
it is in my opinion admirably adapted for ascertaining their rolative 
values, being in many respects superior to those which have hitherto 
been proposed. The bichromate of potash possesses in an eminent 
degree ail the qualities requisite for a trustworthy agent of yalnatioD, 
being easy of purification, unchangeable by keeping, and of imifarm 
composition. 

ESTIMATION OF MINUTE QUANTITIES OF IBOX. 

The author having been much occupied with the anlysis of water 
containing minute quantities of iron, and finding the ordinary mode 
of estimation by precipitation and weighing very troublesome and 
inaccurate, when applied to such quantities, was led to avail himself 
of the following centigrade method, founded on the reaction of per- 
salts of iron with sulphocyanide of potassium. A standard solution 
of per-chloride of iron containing a little less than y^ of a grain 
of metallic iron per cent was prepared by dissolving 1 man of iron 
in hydrochloric acid with the addition of a little nitnc acid, evaponit- 
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^tf BUrly to drynesa, and dilating to 10,000 grains measures with 
distiUed irAter at 60°; and from this, other stAndnrd solution* of 
diSbrent atrengtbs were rormed. A conTenient quantity of the water, 
geaerattv half a gallon, was evaporated to dryness, and the saline 
mass 90 obtained was atlerwards dissolTed in hydrot^hloric acid. The 
iron contained in the solution havinj; been converted into perchlorida 
by boiling with a fen drops of nitric acid, the silica and other insolu- 
ble suh8tanco9 were separated by flllratiou, and the peroxide of iron 
precipitated by ammonia. This latter precipitate was collected on a 
filter, and wpil washed with water. It was then re-dissolved io the 
■mallest possible quantity of hydrochloric acid, and the liquid bavins 
been introduced into a phial or tulie of known capacity wu diluted 
with distilled water, until it reached a particular mark upon the ude, 
corresponding to 1000 water-grain measures; care being token of 
course to add previously a few drops of a solulJOQ of sulphoeyanide 
nf potassiunu The depth of tint was then compared with that of the 
standard solutions belore mentioned, containeii in tubes or phials of 
similar diameter, in which certain known quantities of iron, ranging 
from the ygVi] ^ ^^^ J of a grain, were contained in the same bulk of 
water. In order to render the comparison of tints more perfect, the 
tubes were placed against a sheet of white writing paper, and held 
between the eye and the dilTused light Operating in this wsyi the 
author was enabled to estimate the -^jf^^ of a gr^n of iron per gallon 
with the greatest readiness. It was sometimes found preferable to 
employ but one standard solution. The proportion of iron, in the 
liquid tested, was then determineU by meoauriug the volume qf water 
that was required to lighten the tint so as to render it identical with 
that of the normal solution, or tiiee pcrsa. —■ Quarlcrlg Jour. Chan. Soe. 



Df. SchcU. of St. Louis, recommends the following method for the 
separation of manganese: — If a current of chlorine is passed through 
a diluted solution of acetate of manganese, or better, through a mix- 
ture of chiorid of manganese and acetate of soda, the acetate of man- 
ganese is decomposed after a very short time and all the mansaneM 
precipitated as peroiyde, while the acetates of iron and of nickel are 
not affected under similar circumstances. Therelbre, if a eolulion of 
chlorides of manganese, nickel auU iron contains free hydrochloric acid, 
a 'suflicient quantity of acetate of soda is added to convert all the 
chlorides into acetates and bind the free hydrochloric acid. The free 
acetic acid thus liberated does not prevent the formation of peroijda 
of manganese. By this method, cobalt cannot be separated from 
manganese, became it is also jiar% precipitated. 



Aa Is well known, a dilute aqueous solution of corrosive sublimate 
may be muted with an exceM of a solution of bicarbonate of potash 
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wiltioDC the immediate prodaction of a prec^jHtste; if a ■olntiaa df 
ure* be added lo thU mixtare, the white pre>-i[>i[ate of ai«a aad pfO- 
taiidc of murcury u immeiliatel; fonned. Thia compound b ■> Unli 
(oluble in water, that bv- thi« process Wf^ nrea can be detected itilh 
certainty in a liquid, 'rhe whole of the at«a can be pncipitued 
from unne b_r this means, aod its application to the quaatitatire deter 
minalion of iirea in animal fluids is evidenL — Litbig. 

NF.W OBGAMtC BOOT, PBTCITK. 

The Academy of S''.ienoes hu receircd a menxur final U. L«w, 
upon a new subsLance he has succeeded in extracting frofn a tea-ifCM, 
the proUcocetii ealgta-a, or a« it is comouinl)' called in Fnutco, A* 
pkgeie, a plant of very simple organization. Although this tie* ■oh' 
stance, ^jpcifc, (as he calls It) ii very iweet, M. Lamy objects to iU 
being called a Mugar. There are in ehemistr)- several sdrts of sn^tA 
whose loast important characteristic is Iheir sweet etvor. There an. 
too, several sugared lubMaoces which are not real sugars. The eaiM 
of this apparent contradiction, is in the necessity chemists lie andflrilf 
classing Wiles rather according to their composition and the reaetirai 
they furnish, than by the manner in which they affect oarseoMs, 
The first sugar studied was the common sugar, sold by every pnicer. 
This disunctly possesses but the sweet taste and the chemii^ «■! 

Ehysical quali^es found in all bodies constituted aAer the (atneinadeL 
t contains enulvalenl quantities of oxygen and hydrogen. It femenn 
in contact with beer-vMJt, and is Iransfarnied into alcohfJ and eu- 
bonic acid. Lastly, it acta in a well known and very remarkaUa «w 
upon polariied lig'hL Other substances were snbsequenlJy "miiintBi 
and Ibund to coniain more or less sweet savor. Some of then fer> 
ntenled, others did not ; some active, others inactive on poUrietd light 
It became necessary to clasa them acconling to the relative impoMun 
of these dillereut characters, and si the risk of violating gmoav, 
cb^nists determined to class these bodies as if they had never lutid 
them, and merely according to tb^r physical aod chemical ^fTrf^rfm. 
By the side of cane sugar, grape sugar was next placed (thoogfa the 
Bweet flavor is much weaker ttum id the former.) then sugar trf' mSk, 
still les* tugarcd.aad lastly a certain unchrvtUUized sugar, which like 
molasaes, remairL^ always mure or less li^iuiii. As to the sugar of mis- 
na, the sugar of liquorice, the sugar of gelatine and glgcerine, wUeh 
do Dot ferment, ana are without action on light, they have beenstn^ 
off the list of sugars, notwithstanding their greater or less sweet flwcn 
It is upon these grounds AL Lamy dealsres piyctlt no sugar- Phjnsik 
is especially remarkable for its tendency to chrystollize, (whwhii 
always an index of a clearly deG.ned composiion,) the chryslala it ht- 
nishes seem to belong to the system of right rectangular prisms. It M 
distinguished from other sugars by the influence heal exertsottil; 
hile real sugars are black and caramelized bv the action of &re, At- 
(although remarkably sweet,) is volatirized, and leareo i* IM' 
wra the esperimeot is made, nothing but MMne torn 
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«arboii. It contracts no dcfinilo combinatioiu with the bases nor with 
tea-Mlt; it remains onBllcrod *hen placed in eonlict with rMtASsiam. 
It roduoes (irith the greaiciit <lifHcuUy) copper nolutioiis; it is, how- 
tret. euily operated on by azotlu acid, with which it jfives tlie nime 

Eroductii SB Turitabte sj}!ara. It a not in the least inttueTiced by 
eci^Teast ; it exert* no influence on polarised li^t In a word, phy- 
clle belong to that class of singular bodies, which, white presenting 
the sweet llaTor, lack n!lo;rcther the etiaroctera euencial to sugars, in 
the scientific sccepution oftbat word. 

OS THE DETKRMIXATIOS OF AMMO^TIA COSTArXEtl IK WATERS. 

Since the discovery by Braudcs and Licbij;. of the occurrence of 
unmoaia in rain water, no complete investigations of the quantity of 
aniiQoaia in natural waters has yet been made. Bousingault has no>T 
begun to determine (he ammonia in such waters by means of a distil- 
latory apparatus. He regards it as certain, that water charged 
with a small quantity of ammonia, will liave given oif the whole of this 
with the watery vapor wliea two-fifths of the water have distilled 

Wo may, caoseqnently, by submiitinj- largo nuantitiea of water, as 
10 litres or more, to a preliminary distillation, obtain a concentrated 
Suid, m •« to treat this in the ttiU set apart for the determination of 
the ammonia. Where the water is not too poor in ammonia, it may 
be placed in the apparatus itself. 

The apparatni consists of a retort capable of containing ) litres. A 
litre of the water to bo examined is put into thi<, if neceviary previ- 
oDsly cffnceniraied. The cooling of the distillate is elfected by means 
of a glass worm tube. One-fifth is distilled olT, and the quantity of 
ammonia contained in it ascertained, according to Feligot's method of 
detertni nation of nitrogen by means of a solution of sulphuric acid of 
known strength. A. second fifth is then distilled. In this tBere is 
^□erally no more ammoaia, and the quantity found in the 6rtt por- 

The Dormil solution of sulphuric acid for the determination of the 
UDoionia is so composed that A cub. centims. of this fluid sliall be sat- 
urated by O0106 of ammonia. As the alkaline llnid which serrea for 
the lesttn'; of (he solution is so lar dilut^^d that 33 cub.centinu. of it 
e tbc i cub. centims. of dilute acid, 1 cub. centtm. of the alka- 



line duiJ represents O'OOOSS of ammouia; and as the burette is divid- 
ed into tentns of a cubic centimetre one division represents 0000032 



Aj regards the accuracy of the determination, it is necessary in this 
process to take care that the normal acid is (tret added to the flnid to 
be tested for ammonia, and that the alkaline fluid intended forthesat- 
nrstion of the acid is then poured in. Anr inaucurac-y must therefore 
ariaefrom an error of two divisions of the burette. Tlie determination 
of the ammonia can thereforn only be brought wiihin 0-OS milligrm. ; 
bat tt) tlic opcnujon can alwayt be performed twioe, even if the errors 
74 



ixtZAL or I 







MB«i^K nUe the fim l jImi ^tu & uBAerdT Itefl) 
it* Mwi *e u iiBli ij of ^ n aii aMtd tt ite i li r^ ai 
^NM^r cbtMcd &m the AdbM, Hd dM find OciB 
T iiiirlii III [ III iii it — J 

I. a. m. tr. * 

1. «AlfSS Ml 334 



»«UM MtlSt 

<HtO«M IMOMO 

IHXHIS IXKMIO 







Tit <|na«>9 ot ""■'"" Iband in k ralne ■ 
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tr, adj*<.-eiit to tereral iMutn&mrii^ e 
■, odter oatera examined jrielded no I 

' T iram near IKeppe, M- TTiiiiiwiii wfll M 
gn^ma oi unmoDia. If we comider thai Iwo-Udi^ 4 
«f Uie globe are rorered vitb water, the Ka alwan coahu 
•table quanDtj of ammoDi^ which maj returo again intft 
l^wre. la places wbere great uumben of peraooi live,! 
of ammonia in the loil Jncreaiea. In the wn-water coUmA 
Baral foond oo an average 3.33 milligramiDes ofammODttl 
at water. The greate«l quantity be met with was iAi mil 
BODlangBalt'i determinatioru thus Ikr agree well with Bntl 
in tbe fir«t week in April he found 4.34 milligr ' ' 

water at Paris. This was tn 
thre same Ume in tbe Seine w 



Wapier has recentlj published some researches on ^ 
does not contain lulphur and bolongs to the hydrocarbons^ 
6" U '. Thi* oil is but slightly loluble in water. It httii 
action. When puru it is ^ a li^^hl brown color. Iim a p4 
HOC intoiiuating odor, a warm and bitter taste, rescmbltw 
Niarceiv reddens UtaiDs paper. It appeari to be isomcn 
lil of fwTBainot and the aldehyle of camphodic acid. \ 
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the osygenated part of hop-oii with nitric acid, the autborwas unable 
to obtain an}^bin<i; more than a brittle yellow resin. A series of ex- 
periments have also been made in regard to the physiological action 
of hop oii. It does not appear to produce any narcolic effect, and 
corresponds with other volatile oils. A rabbit bore a dose of 20 drops 
without loss of appetite or any other sign of discomfort, 

Rochleder's investigations have shown that the soH^alled active 
principles are common to all the members of a natural tamily. Both 
hops aad hemp belong to the Urticaceie; both plants have a great 
analogy in a physiological point of view. Now since the narcotic 
effect of beer results from a yet unknown constituent of the hop, prob- 
ably an organic base, and aa hemp, according to the above principle, 
would conttun tbe same constituent, it would perhaps be theoreti- 
cally correct to grow hemp instead of hops for the purpose of 
communicating to beer its bitter taste and narcotic properties. The 
bitter of hemp closely resembles that of the hop. In an agricultural 
point of view this would be very advantageous, for besides the fact 
that the growth of bemp is less dependent than the hop upon meteo- 
rological conditions, the former can, after the eatraction of the soluble 
constituents, be employed in making yam. 

ANALYSIS OT OILS BY SULPHURIC ACID. 

The fishy oils mixed with sulphuric acid set free from heat j this 
action serves to distinguish them, and to separate decidedly, the dry- 
ing oils from the others. 

In a common tumbler place 50 grammes of olive oil, place a ther- 
mometer in the Lquid to ascertain the temperature, pour upon it 10 
cubic centjmetres of concentrated sulphuric acid (66° Baume)*; mix 
the liquids by agitating with the thermometer, and observe the rise of 
temperature. If the temperature of the oil and acid at the commence- 
ment is 25° C, the thermometer will indicate presently 67° C., being 
an increase of 42° C. The mixture does not require more than two 
■ ■ it the n ■ 



In another glass place 50 grammes of poppy oil, a 
manner with tbe acid ; If the temperaturo at the 
26° C, the thermometer will rise to IOO0.5C, showing an increase of 
74''.6 C. 

It is essential to remark in this case, 1st, a. considerable disengage- 
ment of sulphurous acid, which is not produced by the olive oil ; and, 
2d, a bubbling or boiling up of the Uquid ; in consequence of these two 
circnmslances, the number 'li°.& is somewhat uncertain. 

The difference between i2° and Ji^.S is so great, that it ^ves us 
the means of analysis. 

The experiment repealed many limes under tbe same conditions, 
with the same otive oil, always gives the same development of heat, 
42°. The experiment made with olive oil from different provinces, 
shows that the action of the sulphuric acid is constant when the oil is 
pure, always producing the same degree of heat. 



) 
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The action oftbe acid it not lea) coiwt»nt opon t^ popp]^ oiL Ek- 
' perience proves th&t the development of baat with thu oil k tMj 
88".*, instead of 71° lo 74" iodii/attil b/ direct expenineot. 

This method of analysts may bu applied to the olive oili oTcom- 
meroe ; and if these als arc fainified with pop]>y or other oil, the anal- 

Sia tan be ai%de if we are a^tsunid of ibuir ({uslitivtive L'ompoaitiiM- 
ut in this case, haw shall we ascertain the mixture of the two acid* i 
To answer this question, I have detemtincd the elevation of lampeiki- 
ture produced by most of the pure oils. 

It results from my researches that the oil of ben* And of suet giva 
almosl exactly the same elevalion of temperature as the olive oil. 
The other oils did'tsr so considerably from olive oil in this respect, wa 
may easily lUsdnguish it — in fine, the siccatives or dying mu ^tb • 
mach greater boat than the non -siccatives. 

The oil of ben and suet oil are not mixed with olive oil, cotttequeiit 
ly if we find that the olive oil gives more than 42" of beat, with a 
mixture of 10 cubic centimetres of sulphuric atid (the normal tam- 
peiature being Sj°) this wl cannot be pure. — M. Afuumtite (^n^ 
Mtrut. XXXV. 

qnAXTITATIVF DETERMINATION' OF IODISE. 

Benzine possesses the property of diasolring iodine wherever it 
tBe«ts with it ill a free state. The color presented by this solntioa i) 
bright red. which becomes deeper in proportion to tlio amount of io- 
dine contained in it. When exposed to the air, the iodine i« ToIatiU 
ixed,an'l the solution becomes discolored. If a few drops of nitrous acid 
be put into a liquiii containing an aUcaline iodine, and after the miiturft 
is effected 2 or 3 grms. of beniine be added to it, and the iriMila 
stroDi;!^ Stated, the benzine soon rises to the sur&ce of the li<fuid, 
•xhibitiog a magnifirent color, arising from the iodine which it bnngi 
with it. This reaction rcndeni it posuble to determine with the graat- 
est ease the presence of 1 mllligrm. of iodine in 4 litres of water. 
Neither ether nor the oib of lavender, citron or turpentine, furniah 
under limiiar circumstBuces such decisive results. Ciiloroform cm- 
ployed either in M. Uabourdin's method, or in that of M. Grwi^ 
certainly in many cases readily shows tlie presence of iodine ; but ill 
•enaibility and the color which it acquires are far from being coaclusiTs 
M to the characters olTered by benzine, in carefully conducted experi- 
ments. I have been able in this way to determine the presence M io- 
dine wherever tmccs of it were indicated by starch paste, and tlio 
employment of beniioe has always appeared to mo to funtiib noU 
tatisfactory results. 

I will add to these observationsi that if by means of beuiine wa 
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em aep&rate extremely amall qoRntities of iodine (irom irater, it ia aito 
vetj eagr to d^tennme these quantities b^ nitrate of silrer or metallic 
mercuTT'. Thus, alWr washing the iodized benxine repeatedly id dis- 
tBtod water, I take it up in a pipelte, and inlrodupe it into a torked 
Mbe, in irhioh I agitate it in contact with a lew dropa of BoiutiDo of 
Ante of mlver or with a known quantity of mercury, until the liquid 
ii Wmpletely decolorized. In iha firat case, the yellow precipitate of 
ioSda of iilTcr ia washed with alcohol of 0'86 spec gray., thrown oo 
kElter, and treated liko chloride of silver which it i» intended to 

In the second, the mercurv ia shaken with the iodised solution, and 
Am aanmentation of its weight determined. These results may be 
ebocled by dissolving tbe proliodide of mercury formed in an excess 
ot iodide of potassium. Bromine and bromides to which dilute nitric, 
tSlKMa or muriatic acids have been added, do not communicate any 
aekn- to beDKine ; the same is the case with chlorioe and chlorides. 
Tlw bromine and chlorine remain dissolved In the water which serves 
to wash the benzine ; they may be separated in the form of a white 
precipitate by nitrate of silver, fienzinc, taking up iodine without 
poaessing the property of dissolving either bromine or chlorine, ena- 
Nes us therefore to separate iodine perfectly Irom these two bodies, 
and to prove in a precise manner the presence of chlorides or 
bromides in commercial iodide of potassium. — Complea Rtndut, 
jYoe,, 1853. 

XEW TEST FOB StTRIC ACID. 

The want of a simple and satisfaclorv test for minute qauntilies of 
nitric acid and its salts has long been felt by those engaged in chemical 
rrsearch : for though a number of methods, more or less delicate, have 
from time to time been pro|>osed, most of them are objectionable, being 
inconclusive if taken alone, inapplicable Inmanycases, orrcquiring the 
aid of expensive alkaloids not easily procured. The test I propose, ap- 
pears to me to be free from those objections, and accomplishes its ob- 
ject with considerable facility ; it depends on the formation of that inter- 
eMingclass of salts lateiv discovered by Dr. Playfair, the iVi(ro/)rus<irfejt, 
and the beautiful and characteristic effect produced on them by an al- 
kaline nilphuret I bare found that the niLroprussides may be ibrmcd 
(under certain circumstances) when only very minute quantities of 
nitric acid orita salti arc present. The method I adopt is as follows : 
To the solid or liquid supposed to contain nitric acid, in its free or 
comlnned state, add a few drops of a strong aqueous solution of furro- 
cyanide of potassium (yellow pruasiate of potash.) then some pure 
muriatic acid, mixing the ingredients well together both before and 
after the additioo of the acid, and gradually rtuie the temperature of 
■ " -e to about 1G0° Fahr., or in some eases it may be necessary 
. .—«. .. a little higher ; let it cool, and then neutralize with carbou- 
.JBof (oda or potash, a slight excessof either being of do conseiiueni 
Hter if there is much precipitate, and finallyaddto theflmdaorap or 
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twoofawlutionof either Bulphuret of smmonium, sodium or potaasinm, 
wheD, ifaiCric acid were present, a fine purple or violet color will be 
produced, which, however, Is not permanent, butaooo dissppeara. In 
uiing this test, uertoin precautions arc necessary, vii. 1st, mm.-h dila- 
tion of tbu matoriaU must be avtndcd. tu the acid is required lob* 
tolerably slron^ to pnxluce tha neoiissar^ reaction. The muriatic acid 
I have used is of specific gravity Mo ; if a mnch wwiker ai'id be on- 
ployed the results will not be tacistaetory. 2nd. If the nitric acid or 
nitrate be in very minute quantity, the mixture of it with the ferrooy- 
anide and acid (already relerred to) should be allowed to cool to Ih* 
ordinary temperature (wlore the alkaline carbonate is added ; moeh 
excess of this last substance should be avoided, as at a temperature of 
about 100° it begins to decompose the nltroprusside, on the formation 
of which the test depends. 

In proof of the delicacy of this test, 1 may remark that I have d»- 
tected by its means the nitric acid in the one-twohundrotlih part of a 
graiD of nitre ; and with one-hundredth part of a grain the effoct ii 
very striking. Its ofGcacy, too, seems scarcely impaired by the pret- 
ence of a number of substances, whether of mineral, vegetable, or 
animal origin, as by it 1 realily detavted the presence of nitric acid in 
mortars taken from old buildings; also where that acid orits salt* were 
added in small quantity to soils, sulphuric and muriatic acid, tea, por- 
ter, milk, &c. 

I may further add, that there is generally a striking difTerenoa 
between the cases where no nitric acid ia present, and where it occurs, 
when the substance is heated with muriatic acid and the ferrocyatiide. 
When nitric acid is not present, the mi.\ture quii'kly becotoes of ■ 
blue color ; but where that acid exists, It first becomes of a yellowish 
green, then of an olive or dark brown ; but these indicalioni alone 
are not sufficient to prove the presence or absence of nitric acid, until 
alterwards confirmed by the action of an alkaline sulphurel. In 
headng the mixture, the temperature stated should be maiot^ned tot 
a few maraeut« till it ceases to acijuire a darker shade, thereby indi- 
cating that all the nitroprusside is lormed. 

Sulphuric acid may be substituted for muriatic in using thi« teit; 
but I prefer the latttr, as being more easily procured pure, and M 
atrong sulphuric acid aided by heat will decompose the oilroprusmdet. 

This teat may also admit of application to nitrous acid and tbi 
nitrites ; but as those compounds are comparatively unimportant I will 
not DOW enter on this subject. — PhUoaoph. Mag. 

PROTOXIDE OP SITROaRN BT THE ACTIOK OT 



The following method ofderivin^ almost pure protoxide of nitrogen 
(laughing gis) by the action of nitric acid on sal-ainmnniac, is cotn- 
aiunicated to Siliiman's Journal by Dr. J. Lawrence Smith. 

The experiments made with the nitric acid beaced with ul^amiso- 
Btac, to tast the character of the decomposition, have resulted in the 
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dlwovety of a, nsir method for procuring protoxide of nltro^n with 
the aid of a very low temperature. Among the experimentj, the 
following were quantitative. Two grammeg of Bal-ainnioniac were 
pUced in » glass llask, and half an ounce of nitric acid poured upon 
il, the flisk was connected with a small wash bottle containing a little" 
water, and from this latter a tubep^kssed into a paeumilic trough filled 
with hot water, heat was applied (o the flank, and before the tempera- 
ture reached 140° Fah., a gas be^n to be given off, and at 160° 
it came off rapidly- and continued to do so after the lamp was 
mthdrawii. A small amount of red fumes appeared in the Sask, 
that were condensed in the wash hKittle, the gas that jMUsed over 
was collecUU in a receiver, and measured 1008 cubiu L'en li Dieters ; 
the oaasmelt of chlorine, the flame of a candle burnt with an increased 
briliiancy when introduced in it, the candle was re-ignited when 
eitin^uisbeil, if a burning coal remained on the end of the wick — 
no red fumes were formed when it came in contact with the air, and 
the gai was absorbable by cold water. The properties were tliose of 
pratoxide of nitrogen. In another experiment the gases nero collected 
W difiisrent stages of the process, iu vials over hot distilled water, and 
• aolation of caustic potash introducctl and sliaken up for some time; 
tlw latter was subsequently analyzed for the chlorine it absorbed, and 
in three different jiortions. collected at the beipDning, middle, and 
•biI of the process, the proportions of the chlorine to the wholu bulk 
gftfaegas were 1-57. 1-29, and 1-16. The amount of protoxide of 
SBtrogea due to the ammonia in two °7-amme9 of sal-ammoniac and 
ilil eqaivalent of nitric acid, is S37 cubic centimeters. The gas freed 
fnm chlorine, on being shaken up with cold water for some time, was 
finud to be almost entirely absorbed by the water. What remained 
irM» nuxtureof nitrcpgenanda Utile ^r; some nitrous or hyponitroui 
MSUl fbrau dunng the whole process, if concentrated nitnc bo used; 
i£ however, it be diluted, little or none is formed, and the gas is readily 
^Ten off At about 212°. 

In all my experiments, the protoxide of nitrogen constituted from 
•erett-eighths to twenty-four-twenty-Rfths of the gaseous products, and 
when washed from its chlorine by a little lime-water or soda, possessed 
all the properties of pure protoxide of nitrogen, and 1 would recom- 
mend it as a convenient way of forming this gas, especially when not 
reqnired for respiration. 

The character of the decomposition which takes place, is somewhat 
curious and unexpected. At first, I supposed that the decomposition 
resulted in the formation of equal volumes of N, 0, CI, and N. but it 

Spean that such is not the case, and that all but a very small portion 
ibe Ammonia, with its equivalent of nitric acid is converted into 
N, O; the liberated hydrochloric acid mixing with the excess of nitric 
■cid does undern;o the decomposition first supposed, and in this way 
only can the small amounts of chlorine and nitrogen he accounted tor. 

hAt the time this method was first tried, I also tried the decomposing 
■fiecta of nitrate of ammonia on sal-ammonlv, that has been shown 
If Maumone to result in the formation of chlorine and nitrogen ; but 
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^H lie difBcnlty of controlling the deeomposilion once comracnced, tb 
^V nnlBng up of the mixture, and Che ncceuity of having the Kilts dij to 
^^ Degin witn, render this method (which was proposed by the antboF 

for fonning chlorine) useless inprocesaes " 

in aaalysis. 
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KKW METHOD OF AKALVSIS roE ORCAJflC POIflOXa. 

Flaudin Iina rc<?ently published his observntlona on organic 'poiKyoa, 
tOEether witli a. new method of analysis for the detection of the nnw. 
The author commences by byin^ down the principles on wtuch li« 
■Qpnoscs ihe action of poisons may oe explnined ; — I, Foisons are nnv- 
nmitable substances. 2. They pass into the organism by absorption. 
8. Their action is that of presence. 

Ifthese principles be correct, ii follows that all poisonous substance*, 
-whatever they may be, must be found in tbe organs with which they 
liave been brought into contact, or to which they have been tni» 
ported by absorption. In the case of the inorganic poisons, expeli- 
enee has shown that there 1^ no exception to the rule. It tdll reoiuiu 
to be shown that the same rule applies to the organic poisons- 

ChrislJJon stales, with regard to opium, that as a Eeneral mte,tbit 
medical jurist can scarcely obt^n satisfactory proof ol the existence of 
tliis iubstance by the best methods of analysis at present known. 
Now the best methods of analysis known at present for asecrtiunuig 
die presence of opium, and of tbe organic proximate principlea ia 
general, consist in treating the suspected substances either with acetic 
acid or alcohol, Glteriu" the liquid, and evaporatiog it to the conri■^ 
ence of an extract This extract is then re^Jisisolved in water, either 
pure or acidified, and decolorized by animal charcoal, or the anioid 
matters are precipitated as far as possible by various re-egents, soA 
at subacetate of lead, sulphuretted hydrogen, nitrate of silver, &• 
Lastly, the extractive matter thus obtained is tested by diOenel 
re-Bgents, such as nitric acid and perchloride of iron, when it if desirtd 
to ascertain Ihe presence of morpliine, the active principle of opinn. 
In this way, however, no satisfactory result can be obtained. ThB 

Kison is not isolated \ it is not directly acted upon by the re^ageDlt; 
characteristic properties consequently cannot be ascertained. 

The author considers that nnimal substances may be divided aa ti^ 
lows: — 1. Proteino or albuminoos substances. 2. Coloring matter. 
S. Fatty substances. 

The proteine substances are readily coamilable, and in this staM 
they become insoluble in water, alcohol, aeids, &c. 

The colored or coloring matters are easily changed by variotuaeid^ 
and alkaline agents, anhydrous lime and barvla lor instance, withool 
mentioning heat. 

The latty substances arc separated with ease from all the OChermlfr' 
ters by alcohol and ether. 

Now, if an inorganic substance be mixed with organic substiuica 
then ii nothing more easy limn to dincoveT vt. The organic n^ 
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Btanne ig burnt, the inorganic principle ia brought to the stale of a 
Bolub!e compound witliin tliu emder, and then extracted with water. 
The process of carbon izition or Incinderation by nmans of aulphuric 
acid for the discovery of the mineral poisons, h founded on these very 
Bimple data. 

But if the substance which it is necessary to separate from animal 
matters be (combustible, or capable of usseniiM moJificatioD by heat, 
the course is not so clear. The following ia the process proposed : — 

To 100 parts of the substance to be eKamincd, 13 parts of anhydrous 
lime or baryta are to be added, and the whole pounded togutber in a 
mortar. The mixture is then to be heated to 212° Fah., then pulver- 
ized, either with a pestk, or with a special apparatus appropriated to 
thia operation, which is very e^ential ; the powder is to be treated 
with boiling anhydrous alcohol three times, filtering the liquid after 
cooling. This liquid as it leaves the 5lter ia scarcely colored ; it oaly 
contains the proximate principle or principles sought for with the fatty 



The alcohol is now tJowly evaporated, and the dry residue treated 
with ether to remove the fatty matters. If the principle be insjluble 
in ether (morphine, strj'chnine, brucine,) it will be separated in the 
fluid, and may be obtained by filtration or simple decantation. If it 
be soluble in ether, the alcoholic residue or the etherial fluid must be 
treated with a special solvent of the organic bases, auch as the acetic 
acid, precipitating the base afterwards by ammonia. 

To 100 grms. of animal matter the author added a single grain or 
D'Oa grm. of morphine, strychnine, and brueine ; and by operating in 
the manner Just described, succeeded in obtaining, in a state of abso- 
lute purity, a ponderable quantity of each of those principles. Instead 
of Btrvchnine, morphine, and brueine, the author applied crude opium, 
laudanum, decoctjon of nux vomica, and of false angostura bark ; and 
in these cases also he was able to isolate the poisonous principles. He 
also, in order to assure himself that his process was applicable to medi- 
co-legal purposes, poisoned animals with the smallest effective doses of 
the above-mentioned substances, when he was able to detect the poisoni 
in the matters contained in the stomach and intestines, and sometime! 
even in organs to which they had been carried by absorption. 

In one experimant, ho mixed 2 grs. (or 10 centigrms.) of morphine 
with too grma. of Hesh, leaving the substances to undergo putrefactioQ 
for two months. At Ihe end of thia period he discovered several cen- 
tigrammes of morphine in the n^ass. — Cvmptea Rendus. 
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Dr. Sequard, of Paris, has published some peculiar views respect- 
ing his experiments with poisons, reducing animal heat. He says he 
has seen death take place in a rabbit after a diminution of its heat of 
only 22° of Fah., and he never observed anv animal live after ha 
had diminbhed its temperature more than 11° f'ah. 
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tbe heat ii raplc]l7 dunioUlied, so n deatb prodaced in leu tinifr 
When by a wound or poison ihe temppnitiire of a man is reduced 
many degrees, bid life le in danger from iLat rery cause. It is thai a 
cbolera, palsy, &e. 

Id cases of poisoning it bos been found thai the tempcratnre of Iba 
penon always decreased, and Cbosaut, who injected opium into tbe 
veins of a dw. found the tcmperatuni diminish from lOS" to G!° Fib. 
M. Suqnard Selieies that many pcnsons may kill simply by their 
in reducing animal heat He has found that some poiions which bit 
■nimala when there is no obslaclc to prevent the diminn^on cfdw 
body's temperature, will not destroy life when the tempentu* 
if lustaincd by artilioial means to its normal dej;rce. — £qiial dot- 
es of poisons were giien to two animals as much like one anoth- 
er u poMilile. Obo was left in a room at a temperature of 46° 
T'ah., tbo other wns kept in a place where the temperature 'tt 
Jb" Knh. The first was dead after a certain number of boon, the 
other that was kept warm was generally cured ver)' soon- In i m i 
ofpoiMning by opium, bcllatlono, tobacco, camphor, alcohol, oxllie 
■cid, and many other poisons, pbysieiaos shouW labor to prevent i 
diminution of oojit by keeping the patient as near as poe^hlf ■-- ^-" 
jicial moiLns, up to the standard of 100° Foh. 



M. Baudrimont, professor of chemistry at the Faculty of 
Kt Bordeaux, has just nubtisbcd a work " On the Exintence 
ttitial Currents in Arable Soil, and the influence which they exert Ot 
Agriculture," iu which, oiler a long study of the suluect, he fltalM 
that there is a natural process at work by which liquid curreoti tm 
to the lurfoce froro a certain depth in the ground, and thus bring np 
materials that help either to maintain its fertility or to modi^ itt 
character. Many phenomena of agriculture anil of vegetation haie 
at different times been obsened, which, hitherto inexplicable, an 
readily explained on this theory. Such, for example, the impron- 
tnents which lake place in fallows; and there is reason to beliere tbit 
these currents materially influence the rotation of crops. 

In Germany, Schleiden is attracting much attention by his muteriy 
Tiews on the phenomena of ve^hition ; and it will surprise man/ to 
hear that he admits of no relation between the fertility of a toil ud 
the quantity of fertilizing matters expended upon it "The goodncM 
of the soil," he says, "depends upon its inorganic constituents, to Ikr 
irt as they are soiuUe in water, or through continued actira of 
ocacid ; and the more abundant and various these solution^ ths 
ktlitful is the ground." Arguing from this view, it is not ridh 
* khI or humus that produces the multiplied varielies of Alpine 
" "■ 'the absenceof it that produces but few. ■* ImIb- 

nts " are shewn to be the cliaracteristSe of cmt 
md"an agricultural planf'is defined a«oi>e"dw- 
Ud individual*! of IW inme «;«:Ws by ^cati»r 110*1^ 
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ties which constitute its fitness for culture, and -which depend upon a 
modificatioii of chemiual action." The amazing yield of Indian com 
in Meiico — from 200 to 600 fold — 'is something which, with all our 
skill, we cannot accomplish, and is a fact in favor of the argument, 
" that in no case do the organic sabstaaces contained in the ground 
perform anj direct part of the nutrition of plants." 'I'he annual 
aeatruction of organic matter all over the earth la esdmated at 145 bil- 
lions of pounds, ec[ual to Sj billions of cubic feet; and if all vegeta- 
tion depends on organic matLer for uutridon, to ia^sfy this consump- 
tion " there must have been, five thousand years back, ten feet derai 
of pure organic substance on its surface." Another illustration is 
farnished by taking the number of cattle and other animals in France 
in a ^ven year (1844), and observing the amount of food they con- 
sume. The process of nutrition would require 76,789,000,00*? pounds 
of organic matter — sin times more than the whole number contribute 
of organic matter towards reproduction, and in 100 years " the whole 
organic material of the country would be consumed," 

.Again ; look at a farm. How much more is carried ofF from it than 
is given baok again: generally the amount of its yield is three times 
greater than that of the organic matter it receives ; while of the 
manure applied, the greater part is not taken up, but imperceptibly 
decomposed. Carbon is the most important of the constituents of 
plants : an acre of sugar plantation produces 7500 pounds of canea, of 
which 1200 pounds are carbon, and yet lugar plantations are rarely- 
manured, and then only with the ashes of the burnt canes. Wiui 
bananas the result is still more striking : the yield is 98,000 pounds of 
fruit in a year from a single acre, and of this 17,000 poum^ — more 
than a fifth— is carbon; and the same acre will give the same return 
year after year for twenty or thirty years ; and the ground at the end 
of that time will be richer than at the commencement, from nothing 
more than the decay of the large leaves of the plant. Here in Eu- 
rope, too, the difference in weight and in carbon between the seed and 
the produce has often been noted — in wheat, 89 per cent ; in red 
dover, 158 per cent. ; and in peas, 361 per cent. "Oiese fecCs afibtd 
evidence of a supply of carbon derived from other sources than those 
commonly supposed tn exist ; and while we know that seeds will ger- 
minate and become vigorous plants in pure quartzose sand, or in cotton 
wool, or on a board, we seem to have proof that the chief source of 
supply is the atmosphere. This is an interesting point, which further 
research will verify : Schleiden shews the process to be eminently sim- 

fie- He says in his work, of which a translation has been published 
y the Horticultural Society : " According to Link, Schwartz, and 
others, an acre of water meadow contains 4 4 OO pounds of hay, which, 
when dry, contains 45-8 per cent, of carbon. The hay then yields 
2000 pounds of carbon, to which 1000 pounds may be added for the 
portion of the year in which the grass is not cut, and the roots. To 
produce these 3000 pounds of carbon, 10,980 pounds of carbon acid 
u retjuisite, which may be raised U> 12,000 pounds, to compensate for 
***£ nighity expiration. Now, Sehublar bai shewn that an acre of Vt 
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wretebcd a grasi as Poa annua exhales in ISO dsyi (too low a compo- 
talion) of active legetatton, G,OOCi,000 pounds of water. To tapfij 
ihe pxigvni'ies of III e plants, llierelbre, it is only necessary lor Ite 
meadow to imbibe 3} gi«io9 of carbonic acid with every poued </ 

Mr, Lawca has found, also, that in a plant of any one of otir onli- 
aary crops, nioru than 200 grains of water mnst pass through it for a 
■ingle grain of solid substance to accumulate within it. He statea tin 
evaporation from an acre of wheat during the period of its pitiwlh n 
be lU,S60ealJonB,or :3,5I 0,000 gallons per square mile. AVilhchK 
ver, it is rather more ; with peas and barley, lew. ^^'ben we apjilT , 
these calculations to a county or a kingdom, we ar« lost in ihc magni- 
tnde oC Ihe processes by which nature works; but we see the nwn 
clearly that, on such a scale, Ihe ijuantity of material supplied b^ th 
air, though minute to the individual, beL-omes vast in the aggregate. 
TVe see, moreover, the necessity for understanding the relaliom b»- 
tweeo evaporation and rate of growth, and the laws and effecli rf 
absorption in soils. A thousand pounds of dry calcareous sattil will 
gain two pounds in weight in twelve hours when the air is moist, wbik 
pure agricultural clay will gain thirty-seven pounds. 

The source of nitrogen comes next to be considered ; and thi« rin 
o be independent of manures. Hereupon, it is observed Aat 



p domestic plants do not rcouire a greater supply than 
ature. A watei^meadow which has never received anv dan^ 
nelds yearly from 40 to SO pounds of nitrogen, while the best ploafriied 



land yields only about 31 pounds. The plants for which most dnng 
used, as potaiocs and turnips, are in fact proportionally the poorest !■ 
nitrc^n. That there is a supply independent of the soil, ii further 
seen in the millions of hides furnished every year by the cattle of tlie 
Pampas without any diminution oT produce; and in the great quan- 
ti[ies of nitrogenous matters, hay, butter and cheese, carried off l^om 
oasture-land ; far more than is returned by the animals fed theieon. 
Experiments with various kinds of plants on various soils have latii- 
factorily demonstrated that increase of nitrogen in the land nttd In. tlw 
crop does take place quite irrespective of supplies of manurp. 

with respect to smniooia, "it appears that one-thirteenth of a gT^ 
!_ jjij gf „jj(er jg Bufficient for the ' ' " " "' 



and there is perhaps no spring-water in the universe which contdw 
so little." llien ba to sulphur and phosphorus, which are also Mmmg 
the constituents of plants, the quantity needed hi proportiob to flw 
time of vegetation is so small, that one-540,000ch of a grain gf tat 
phurelted hydrogen per cubic foot diffused through the atmospfaere to 
a height of 3000 feet is all that is required. 

The consideration that cereals would soon disappear from the north 
of Europe, if not cultivated, and perhaps from nearly the whole ^ 
this ijuarter of the globe, adds weight to the argumenta in favoroT 
-[ilighlened attention (o the inorganic-constituents of plants. 7T« 
lint is to bring the soil into harmony with the conditions by wUeh 
owtix may best be protnolfid. Much depends on the oatim oi tl>* 
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iOB; the darkest; colored lands are generally tlia highest in tempera- 
Ure; hence the advanwgi! of (■ogetable mould; while deep, light 
Mnda, and <lay. which turns ainiost to stone in lir^ weather, weary md 
vex the callirator by thuir uaprofitableaess. It is to be remembered, 
bmrerer, that soils which have the highest temperatare of their own, 
augr not he those most susceptible ot' receiving; heat — that is, from 
tfrtniB, hecaose some lands are warmed by the springs that irrigate 
tkmi. Here we have an explanation of the phenomena of certain 
Ml vUch are wann in winter and cool in siunmer. The application 
it biuiHiB evolves heat by the process of eomhustion ; and smd, lime, 
dMf, wid humus, are the combioations needed, the clay being in a 
pmnortion of from 40 to 50 per eent. ; if less than 10 per cent., the 
kM Wia be (00 li^ht and poor. 

~ AlAoo^ St'hleKlen's news apply rhietly to Ihe practice of German 
■Mfeolbinfts, they will be found to bear on the whole science of elil- 
tm&M. In tnimmin;; up he insisis strongly on the neeessity for 
sdeetiog good need ; that from a barren soiT, he observes, is likely to 
be more true to its kind than from well-manured land. Also, that the 
time of sowing should be adapted to the requirements of the plant ; 
Tre and barley, for instance, should be sown i[i drier weAlher than oata. 
And it will surprise many to read, that he ailvocates a less freqoeal 
use of the plough. He holds ploughing to bo " a necessary evil, one 
to bp cQiployed only so far as necessity requires;" because, by the 
tiro fr«^]ucBt loosening of the sml, the decomposition of Immus is so 
mpid as to OTerbaJADce the benefit supposed to arise from exposure to 
the atmosphere, lie sliews, too, tliat coi'ered fallows arc in most cases 
preferable to naked fhllows, as the latter tend to waste the valuable 
qotJitie* of the soil ; while, in a tield sown with clover, the quantity 
of hnmiu and carbonic acid ia increased by the leaves preventing 



^poMt 
able 
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emporation. Naked fallowing is to be adopted only when the si 
cannot be loosened in any other way ; but there is to be no stand-still; 
"die notion of rest, so prevalent among cultivators, is elearly wrong 
except it be rent Iroin the destructive influence of the plough;" and 
always must it be borne in mind, "that mannres do not act immedi- 
atelv on v^etation by means of their organic contents, but by reason 
of tW inorganic subsrAncca which they involve." 

Such is a brief outline of some of the views of one who holds a high 
poaition among men of Alienee ; and though in some particulars they 

__ m to be at variance with practice in this country, there is much 

worthy the attention of intollicent cultivators. It is remark- 
how different branches of science help in advancing the question, 
&Ctg arise in support of the philosopher's theories. By a recent 
ioqiiiry into the amount and nature of the tain-fall at the ob'servatory. 
Pari*, it has been proved, that from the 1st of July, IBSI, to the end 
of 1852, the quantity of azote combined therewith was — omitting 
fractions — Z2 kilogrammea per acre, being 12 kilogrammes in the 
ibrm of azotic acid, and 10 kilogrammes of ammonia. The quantity 
cf oncombined ammonia in the some time was 13 kilogrammes per 
acre] and of nneombined azotic add. 4S kilognaomes. In tbemonthi 
Si 




ANNUAL OP 8C1ESTIFIC DI8C0VERT. 



I 



I 



when nzotic acid was most Hbundant, there was !cMl amQumi»i ina 
fdrmer always ini'reises with stormy wnaihor. Bisaidea these element^ , 
tlie quanlily of chlorine present was equivalent to IS kilo^raoimet c^ 
■alt, luaving out the insoluble matlcra held in suspension. 
In alt this, we seem lo pet a glini|>su of tlie Inn of supply and do- 
land in the great vegetative operations of nalure; and we see that 
those who advoeau a more sparing employment of manures are not 
without good roaaoD for their are[umenU. In the middle of Rua»ai 
com is grown year uder year on the same land, with no other ferlirM* 
than the burnt straw ; aiid in parts of Sp^in, wheat and barley taa^ 
cuod each other without any manure at all. And without going M 
far for facti, we have them L'lose at hand in one of our midland uauu» 
ties. A few years ago, the liev. S. Smith, of Lois Weedoa, in Ih^i 
neighborhood of Bnnbury, instituted a course of e.tpcrimenti on tlui 
very point, and wilb results which are singularly interesting. H«, 
took a field of four acres, having a gravelly wl, with clay, marl, aiidi 
ffravel as the subsoil. It had been hard worked for a hundred yi 

Dal cxi'cpt a thorough ploughing, no other means were taken ti 

prove it : not a particle of manure was supplied. Wheat wb* iben 
sown in single grains, thive itielies apart, and in rows a foot apart, a 
■iiaec of three feet being lell quite bare between eaeb throe rowa, "' 
this was continued in alternate stripes ail across the field. Tha t 
ing took place at the beginning of autumn ; and in November, w 
the planted rows besan lo shew, all the intervening three-luel spMU 
wen; trenehed by the spade, and six inches of the subsoil loada to 
change places with the surface. ■' In the spring," says the revBrend 
a^culturist, " I well hoed and hand-weedvd the rows of wheat, aad 
■lirred the intervals with a one-horse scarifier three or four time*, up 
to th» very period of flowering in Jane" The crop looked thin MM 
miserable until alter April, when it began ■• to mat and tiller;" itdid 
not turn yellow in May, and the stalk grew so stout and strong ai " 
hear up well against the storms. When harvested, the result i 
highly gratifying, for the yield amounted to from thirty-sis to Ibrty 
bushels per acre, or rather per half acre, seeing that as the alteraals 
•tiipes were left bare, only one half of the field was really platiled. 
The quantity of seed used per half acre was a little more ihu « 
peck. 

Adjoining the field in which these experiments were carried 
was another which had four plotighings, tun tons of manure, fax 
Mvan times as much seed, and yet it gave a quarter less la the ac. _ 
Thii might be looLeil on as an accident, were it not that Mr. Smltb 
has repeated his experiment year atWr year, and always with greata 
nccess. lie believes that if all the conditions be lilcrallv fulfilled 
the lame favorable result may invariably be obt^ned. No manon 
wli3t«ver is to be used; and in the second year, the slrijie is to te 
■own which was Icit bare in the lirtit ; and so on, changing from one 
to the other, year after ^ear. 

Here arises the question as to cost, and in contrasting the expeoM 
of pioiigbiug n'uh thai of spadfr4abor, he fiuds thai ho take* up rajf 
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EBtlily dei^ompoie in 
ir six inches, defcemJint; [n^uiilly to two spiu. 



n much of the anWil « 

the year — four, £ , 

He employs sii mun at Za. a day, and they dig n 

nuking jtn outlay of 60a. for the whole ; but oa oniy one jibii la ro oe 

du;; for the year's erop. the time and cost are reduced by one-half, 

&nd thus brouoht down to the i^henpeat rate of ploughing, The cost 

per acre, in &e inatance above mencioiied, was £3 14b., the reliira 

from the lour quarters and two buahela of wheat, and the straw, 

£ll Hs.. leaving a profit of £8. It should be understood thu the 

cost includes rales, tanea. intereat. scarifying, reaping — in short, all 

the operations from digging to harvest. 

The parish in which Mr. Smith resides contains 900 wheat-growing 
acre:*; he calculates that fitly laborers would have dug these in two 
months and eight ilaya, so that, beirinnin;; the la!<t week in Septemlier, 
^I would be finished by the first wei>k in December, leaving five 
months for the occurrence of casualities and their reparalion before 
the crop has grown. Hia system, af^cr the first ploughing, it will be 
•een. is based entirely on rpade-ktitlianitrii ; he is of aninron, that it is 
applicable to thourands of acres " of hitherto impracticable and unre- 
munerating clay." 

Schleiden and Smith agree in their fiiith in nature's unaaeisted fer- 
tilising powers, if not in iheir mode of clearing the way for the exer- 
cise of those powers. The system of the latter combiuea lallow 
without loss, for the yield is double : nature ia lell to drop the ammo- 
nia, and the time is given for its combination with mineral niRlIem in 
the soil. The atmotiphere contains all the organic elements of wheat, 
and if the ground be kept stirred, uncrusted, and loosened to a auiCa- 
ble depth, they will find their way in; and nitrogen even, as late ex- 
perimeots demonalratc, will bo absorbed. As for inoi^iic conslituenta, 

^^^n Smith believes thai they always exist in aulBcieut abundance, iT 

^HEigbt for by frequent digging. 

The Koyal (English) Agricultural Society having olTered a prizo 
for a manure equal tognanoat acost of 5J. a ion, Mr. Pusey has shown 
that the conditions are satisfied by nitrate of soiln, ami at a charge less 
than that specified. He sars, in illustration, that fortV'iix acres of 
lanil, if cropiwd wiih bariej , and dressed with aeventecn hundred 
weights of nitrate, would yield an increase of eighty sacks beyond the 
qiianiiiy usually ohiaiiied. A cargo of this fertditer was brought to 
England in 1820. but for want of a purchaser, was thrown overboard ; 
a second im|>orlation took place in 1B30; and from tliot date up to 
ISSO.thc quantity brought fnwi Peru, where the supply is inexhausl' 
■ble. was -J 39 ,860 tons ; value, 5.000,000/. With the priru reducixl to 
8i. a ton, Mr. Pusey observes, "our fermers mi^ilit obtain from their 
own famia the wliolc foreign supply of wheal, wiihout lalior. and with 
bntB few months' outlay of capital. I do not mean to say, that n 
£ular«9 will yet occur before w« obtain a complete mastery over th 
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pDiretful subaULUce ; but 1 am confident that, as CaUromi& hM been 
explored in our day, so vmC a reservMr of nitropen — the main desid- 
eistum forljie worn-out fields of Europo — cannot Iod^ he left withui 
» few miles of the w*. passed aliDOSt in si^'lit hy our steameis, f at sdil 
noarly inacccBsiUe, at the foot of tjie Aodes." 

watt's improved aETBOD FOn Tire pbeparatiox or rL*x 



The following is a ilescriiition of a plan r 

Ireland, hy Mr. Watt, for the preparation of Box fiher, and which ii 
known as " Watt's Sjslem." This system in all its details was ei*m- 
ined in October, 16oi, by a committee of the Boy^ Flax Soctetr of 
Belfast Ireland, who reported favorably oonceming its loeriu by thcii 
ChumiMi, Richard Nivcn, Esq., of Belfast 

Mr. Watt's system may be briefly described as follows: — The fiix 
(traw is delivered at the works by the grower in a dry state, with tha 
■eed on. The soed is separated by metal rollers, and afWward* 
aleansod by fanners. The straw is then placed in close chi - *- - - 
with the exception of two doors, whicli serve the purpose of 
in and discharginu the straw; the top which is of castriron, •Br<nB>ui> 
double purpose of a top and a condeuaer. The straw is then laid ta 
« perforated fake bottom of iron, and the doors beinj: closed and mad* 
tight by means of screws and clamps, steam is driven in by a pipe 
round the chambers and between the bottoms ; this peneliating tu 
■nasi, first removes certain lolatile oils contained in the tilant, and than 
bwomes condensed on the bottom of the iron tank, desuendiugai* 
condnuous shower of condensed water, satuisting the straw, aai 
tKmmft, in tact, a d^'octioa of the extractive matters which attMih 
the fibrous and non-fibrous pordons of the plant This liquid Udiaws 
otC from time to time, and it is proposed to use the more voncentntad 
portions for feeding pigs and other animals. The process aaj b( 
shortened by naingapuup, or suchotherarrangetoents as will repeatedly 
wash the moss with the water, which has been allowed to accumulate lit 
the bottom of the tank. 

In about eight to twelve hours, rangin^t with the nature of tha 
ttraw operated on, the mass is removed from the chambers, and 
having been freed from ita extractive matters without decompaction,, 
il is then passed through rollers, for the purpose of removing the 
epidermis or outer skin of the plant, of dischargins the greater pvt. 
of the water Contained in the saturated straw, and while in the wet awl 
swollen state, splitting it longitudinally. The straw being thus fivcd 
from all products of decomposition, is then easily dried, and ui ft £lw 
hours is ready for scutching, or breaking. 

In the experimental triid, personally superintended, thronghoitit aS 

its details by the committee of the BulltisC Society, a qnanti^ of 

flas iilraw, of the ordiuar^ quality, was taken from the bulk o< the. 

^ flock at the works, weighing 13) cwt. with the seed on. Atttr lb*, 

moval of the seed, which on being cleansed thoroughly from &• 
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ctaff", raeunreil 3} imperial IiuaheU, Ihe itrair «u reduced in weight 
to to ewL 1 qr. SI ilis. Il was then p1ii;eii in the vat, where it was 
ntgo'^teil to the sletmin;! process for about eleven hours. After 
Mepinj, wet-roUinj and ilryinj. it wei3li0[i 7 cwt, 11 lbs.; and on 
twiflg tfutehed, the yield was ItS7 lbs. r>f da<c ; and of Bt:utohin3-tow, 
lilba. SJ oz. 6nv. ana 35 lbs. 3 oz. coarse. The j-ield of Bber in the 
ttta of gtxnl fi\K, was, therefofH, at tJie rati! of 13^ lbs. froni the 
hsntlrod weight of straw, vith le^l on; IS Ibj. from tha hundred 
mlKht of itniir without tbe seed : 2(i^!bj from the hundred of *teeped 
uu dry straw. 

The time, ac<?ordlng to the report of ibe committee, occupiQ|d in 
aetiuil labor in the proL-ossea, from the seeding of the &^x to llie com- 
iiieni.-ement of the breaking, wan ISJ' bourii. to «hic:h if 1 1 hours be 
tddcl for the time the llix was in the vat, 21 liours would be the time 
reiiuireit up to thid puiai. The breakin}; by four hands, oi:L'upied six 
hours sixteen minutes. But in this statement the timu required for 
drying is not inuludud, as, owin^ lo some derangement in the apparatua, 
no certain cstinuile tonld be made of the setual time required in this 
part of the nroL'ess. ]t would appear, however, that aluut 36 hours 
woulU Include the lime necessary m a well arranged establishment, to 
Minvert lUx straw into fiber for the spinner. 

Tlie eost of all these operations, in the experiment in question, 
leaving out the drying for reasons noted, appears lo be under £lO 
per ton of clean fiber, tor labor exclusive of ^nerat expenses. 

A portion of the fiber was sent lo two spinning-mills to be hackled 
and to hive a value set upon it. The v.tluation of the samples varied 
from £5G to £70 per ton. acoonling to the quality of the stocks of 
fiber sent; the yields on the hackle was also considered satiafaetory. 

The report of the eommitlee in regard lo the exptnHmental trial of 
Walt's proL'ess, concluded as follows : — "On the result of this exper- 
iment, which was necessarily of a limited nature, the committee think 
it best to offer no general remarks. They are suf!i>.-iently favorable 
lo speak lor themselves. It remains to be ascertained whether ths 
qualities of tlax fiber. projiosFil by this method, are such as lo suit the 
spinner and manufacturer. They have been intbrmed by a spinner, 
who has been trying some flax prepared by Mr. Watt's system, lluit 
the yarn made from it appears equal in all respects to whae is ordin- 
arily spun from good Irish fiax, of the finer sorts. They believe that 
before lon^, information will bo given by several indiviiluals, who are 
about to carry out more exlendeo trials in the spiuning and manufac- 
toring departments. The committee conceive that the moat promi- 
nent and novel feature of this plan consists in the substitution of ma 
ceraiion, or sollening for fermentation. In this steeping of fiax. boih 
by cold and hot water, the fiber is freed from the substance termed 
gum, by the decomposition of the latl«r; while in Watt's system the 
maceration of the stem loosens (he cuticle and gum. which ara further 
separated mechanically in the crushing operation, and after the dryin 
ot the straw readily part with the wood, under the action ofthescnti- 
mill. Before coucludiug this s 
25' 
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Attention to a very curious festnre in Mr. Watl^s iovendoo. Tl» 

water from the rats, in place of bein^ oO^iuivo and noxious, ai it 

I Ike CMC with ordinary steep water, coot^s a ccrtaia amount cC nn- 

Ltritive matter. Thia arises from its being an infuiiion of flax stfaM 

Kin place of holding in suBpension, or solutioo, the prodact of ttie de- 

V«ompo»iton of the gum, ana other suhatances conlfuned in tbe steoa. 

I mie inventor is now employing this water, along with (he ehafTof tba 

Ksced-bolh, fi)r feeding pigs. It ii of much interest, therefore, to note. 

Kfai bow far this may be found practically to answer, as between tlw 

[•mU, the chaff, and tlie water, by far the greatest portion of what tbe 

' &x plant abstracts from the soil would thus be returned in the shape 

of manure. UoweTer d>is uiar turn out, the avoidance of all nniMBoa 

in smell, and of the poisonoux liquid which causes Rome damage anUKg 

fish when let off into rivers, is a matter of some consequence. 

ON COMMOS BALT AS A POISON TO PI.ASTS. 

Ute following memoraada has been communicated to Ihe Eoysl Bo- 
tenical Society. England, by W. B. Randall. 

In tba month of September last, three or four small plant! io pod 
were shown to the writer, nearly or quite dead; and be was. at iIm 
■ame time, infonned that their destruction was a complete mysteiy 10 
the port^ to whom they belonged, and that Dr. Llndlcy hod exprcasod 
his opimoa, from the examiuation of a portion of one scut to huii,lbtt 
tliey wore poisoned. Having searclied in \aia for any strong pMnn 
in the soil, and in the plants themselves, he inquired more Diiiutteljt. 
into the circumstances of the caae, and found that these were onlf 
ipecimens of many hundreds of plants both in the open aii and m 
greenhouses (but all in pots) which exhibited, in a greater or leu de- 
gree, the same charactenstics. The roots were completely rotten,. M 
as to be easily crumbled between the fingers; the stems, ereiL in 
youns plants, assumed the appearance of old wood ; the leaves b^ 
came brown, first at the point, then round the edge, and aA«rwud> all 
over ; while tbu whole plaut drooped and died. At least 2,000 cut- 
tiw in various stages of progress, and 1,000 strong, hcalthj' plain, 
tad been reduced to this condition; including difl'erent varieties of 
the fir, cedar, eeratiium, fuchsia, rose, jasmine, and heath. The dght. 
of this wbolesole destruction, coupled with tiie fact that the nbole 
Tere duly watered from one particular source, suggested the conclilr- 
nau that the cause of the evil must reside in the water thus used ; atid 
this wa« accordingly examined. It yielded the tbllowing constitnentii 
making in each imperial pint of 30 fluid ounces, nearly S^- graiiu of 
■olid matter, entirely saline, without any organic tLdnuxture : 

Carbonate of lime, 0-600 

Sulphate of lime, (I-462 

Chloride of calcium, 0-200 

Chloride of magnesium, 1-239 

Ibloride of sodium, 6-806 




OHEMICAL SCIENCE. 285 

Tbe mould around the plants and an infusion of the dead stems and 
leaves also afforded abundant evidence of the presence of much chlo- 
ride of sodium. Further inquiry showed that the well from which 
the water was procured had an accidental communication, by means 
of a drain, with the sea ; and had thus become mixed with the salt 
water from that source, and had been used in that state for some 
weeks, probably from two to three months. From about that time the 
plants had been observed to droop ; but it was not until nearly the 
whole of a valuable stock had been destroyed, that any extraordinary 
cause of the evil was suspected. To place it beyond doubt that the 
water was really the cause of the mischief, twelve healthy fuchsias 
were procured from a distance and divided into two parts ; half being 
watered morning and evening with the water in question, and the oth- 
ers with r^n water. In a week, the six plants watered from the well 
water turned brown, and ultimately died, while all the rest remained 
perfectly flourishing. Assuming, from these facts, that the common 
salt in this water was the chief cause of the results described, it is 
proved that water centaining about seven grains of salt in each pint 
IS, in its continued use, an efiectual poison to the weaker forms of 
vc^tation ; or that when a soil is continually watered with a weak 
Bomtion of salt it gradually accumulates in it until the soil becomes 
sufficiently contaminated to be unfit to support vegetable life. In 
either case an interesting subject of inquiry is suggested — What is 
the weakest solution of salt which can produce in any measure this 
poiBonous effect ? — or, in other words, at what degree of dilution does 
Uie danger cease ? 

MEANS OF DETECTING DYES. 

It is not unfrequently desirable to know with regard to a dyed stuff, 
in what manner it has been dyed, and what dying material has been 
employed. This cannot always be decided by the appearance : for 
example, in the case of a dark blue, the question arises whether the 
groimd is pure indigo or pure logwood, or a mixture of both, or 
whether prussian potash-blue is not present, &c. For this purpose re- 
course must be had to chemical reagents. 

In order to ascertain what mordants have been used, the most accu- 
rate method is to incinerate a sufficiently large piece of the stuff, and 
examine the ash. 

Blue Colors. — These may consist of indigo, logwood, prussian blue 
or ultramarine. 

Indigo blue is fixed on cloth in various ways : 1st, in the blue vat ; 
2nd, as so-called China or English blue, blue patterns upon a white 
ground, fixed, according to the principle of the blue vat, with lime 
and sulphate of iron ; 3rd, as pencil-blue, the indigo being deoxidized 
by means of oxide of tin and potash ; and 4th, as soluble indigo. 

The first three blues are not acted upon by diluted acids or alkalies. 
By chlorine and nitric acid, on the contra'^y, they are destroyed. 
When the stuffii decobrized by chlorine are waah^ ^xvi^xY^^t^Ys^.'d. 
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■o'ution of logwood, the firat two rpmain ootorless because they con- 
tain no mordiiiit. white llic stulT ilyed wilh pencil-blue becomes red on 
BCPount of (he tin which it contains. 

The blue of soUiblo indigo, and that obtained with cjanide of po- 
tassium, nnrpR in bvin;; destrovod by alkaties: at the same time, how- 
ever, the blue of indigo leaves a ^hite f;round, while that of tba 
cyanide leaves a rusty yellow ground on account of the iron tnordant 
employed. In order to removu all doubt, a few drops of acidulated 
(Olution of cyanide of potassium Bhould be ndded. which, if irao li 
present, reproduces the blue color. This tonfinnatory test should »1- 
ways be used iu the case of green colors. 

Prussian blue may be recognized by its being decolorized by iilk*- 
liei, but not by chloride of lime, while the latter re-agent destroy! in- 
digo blue. The appearance alone is Buflicicnt to indicate whethi ' 
blue is ordinarj- prusalan or bleu <le France, prepared v '"' 
of potash. 

Log»ood-bluc may be recognised from the fact that it b deslnmd 
by weak acids, and beoomes red ; in mo»t eases this is a lufficfant 
ground for inferring the presence of lozwoad,&c. When the color to 
be examined is a mi.ied one, for example, logwood blue, with priu^an 
blue or indigo, the color of the logwood is Brst destroyed by dduUd 
acid, the stuff washed, and treated with chlorine to aseertun whether 



the ground-color is indigo or prussian blue. 

Ultramarine may usually bu rci'i^nised by iti peculiar tint; after 
incinerating the itulT, it remains unaltered in the a^h. Hydrochlorw 
acid decompiuus it, disengaging at the same time an unpleasant odor 
of Kulphurutted hydrogen. When the ultramarine is imprinted with 
varnish, the stuff must be moistened with eiher before the hydrochlo- 
ric acid will acL 

Jied Cotori. — With the exception of safflower, the red coloring 
matter requires a preparation of alumina or tin. 

Safflower may be easily recognised by its color being discharged by 
caustic, potash, or soda. Madder colors, when treated with bydro- 
Ohioric acid, acquire a yellow or oran^ tint without any sliaile of 
puco ; upon then being treated with mdk of lime, the color becoDiM 
iiiolet at those places where the hydro<:hloric acid has acl«d. Tlw 
violet is permanent, and by bolting with soap, passes into rose color. 

The madder-red colors are less susceptible of alteration by Kcidi 
tho more they have been bnshtencil by soap and the higher the tem- 
perature at wliich this took place. The great durability of the Tint- 
ub-red is owing to this fact. 

The red and rose colors from madder are separable into wvenl 
kinds — Turkish-red and rose, ordinary madder-red and rose, the 
true topical red, and the colors from garnncine ami garanc;eux. 

Turkish red may bo known by its brightness and imlcstructibilit^ 
I fcy acids. Ordinary madder-red, when brightened, senrcely dilhn 
I io any narticular from a true topical color. The only dilIi>reDce iiiB 
[toe mode of preparation. As the topical color is prepared befiM 
"»Tntiiif with tin, and ttfter f rintitkg maVmS \t«Maii«&,'C(ia-«UM4l 
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Witwlua yellowigh, and becomu colored in a dt^coction of logwood. 

"He red and rose from jtaranf ine anil ganineeux diffur from tho above 
ookmin notbcarins; brightening irith soap, acids, and aUcoliea. Wbt'ii 
li bydrocbloric odd, they paaa iiilo antnge, and do not thca 
gnm violet, but a dull Uue cobr, mth milk of lime. 

""mOMof color ii nii£cieiit to di^inguish between colors pro- 
— --J trom garancine or garanceux, the latter posseraiog an orang« 
[j>Me. When the red is accompanied by violet, the disdcclion ia sull 
"■' vaty, because giirancine yields a violet, wbith is nearly oa beau- 
I Utat from madder, wliilo the madder of garanceux is more 

^.^Thc red ix^rs from Brazil-wood and codjiooal, when treated with 
qfdrochloriu acid and tin salt, become gooseberry-red; and then 
milk of lime produces a Tiolct of little permanence, which diaappeara 
entirely on lubsequent boiling with soap, while the madder eolon ac- 
quire lieir greatest brilliancy by this treatment. 

The red trom cochineal diBera from that of BraiJI-wood in tone, and 
in its behavior with concentrated sulphuric acid ; the former becomes 
hriahl cherry-red, the latter orange. 

i'eUow Colon. — The yellow of iiuercitron is discharged by chlorine 
and sulphurous acid, but it is not seusibly changed to orange byeither 
cauKic potash or tin salt. 

The yellow of buckthom-berneB b likewise destroyed by chlorine; 
caostic potash renders it bright yellow. Heated with tin salt,itpasBei 
into orange ; with sulphuric acid, it acquirer a stone color. 

The orance and nankeen colors from fustic and fiiEtet are chanced 
to red bv sulphuric acid ; treated with potBsh, they acquire a color 
resemhline that of catechu ; they arc discharged by nitric acid. 

The vellow green from sumach aciiuires gnaitor briahtnera with tin 
salt; witli nitne acid, it becomes red ; sulphuric acid docs not produce 
much alteration; sulphate of iron changes it to cray. 

The yellow Irom arnotto is but litde affected Dy chlorine ; concen- 
trated sulphuric acid changes it to bluish green ; with nitric acid it 
amimes a dork color, and uien disappears entirely. 

Chrouie-yellow is unaltered by heating with weak hydrochlorio 
acid, but destroyed by the concentrated acid. It is destroyed by 
caustic alkalies ; boiling potash converts into orange. Chrome orange 
becomes grccniBh-yetlow when treated with weak acids. 

iUafit Colors. — Logwood-black contains iron as a mordant, aome- 
time* itiin and alumina. Jn the latter case it has a shade of blue. 
Such a color is discharged by chloride, a yellow resulting from the 
iron ground remaininz- Treated with hyilrochlorie acid and tin salt, 
it becomes red, with ilio former more chorry-rcd, with tlie latter vio- 
let-red. 

The blacks from astringent substances arc eisily recognixable by 

ttta shade of olive whirh Ihcy prujient. ■\\Tien treated with hydro- 

I'dfloric acid, they acquire a dull orange color; tin salt dtisolves the 

llMD, and changes the color ''■— 

■ .Cbrome-blH ' " ' Stride of lime, 
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wliicb deftrojn the other kinds of black, while it changee chraoie- 
black to a che«nut-brown. 

The examination of mixed colors is somewhat more complicated ; 
bat as th^ are for the mostpart constituted of the snbstances alreadj 
mentioned, it will not be difficult, by means of the above reactions, to 
ascertain in what manner and with what materials such colors have 
been produced.— ^siUair tw Deuixclu Mmt^neUung. 



GEOLOGY 



THB AGE OF OUR PLANET. 

Monsiear Boue, of Vienna, (Austria,) communicated to the (t?o- 
logical Society of France, some memoranda of a book just published by 
K Unger, "the History of the Vegetable World." 

In it there are some considerations respecting the age or antiquity 
of the earth, drawn from its rate of cooling. 

It is supposed that the plants of the coal period required a tempera- 
ture of 22° Reaumer. The mean is at this time 8°, or 14° less. 

By experiments on the rate of cooling of lavas and melted basalt, it 
18 calculated that 9,000,000 of years are required for the earth to lose 
14° Reaumer. 

M. Hibert puts the period at 5,000,000. But supposing the whole 
to have been in a molten state, the time that must have elapsed in 
passing from a liquid to a solid state, is fixed at 350,000,000 years. 

CENTRAL HEAT OF THE EARTH. 

Prof. William Hopkins, President of the British Association, in his 
annual address, notices the above subject as follows. One favorite sub- 
ject of speculation in the physical branch of geology has been, at all 
times since the ongin of tne science, the state of the interior of our 
planet, and the source of the high temperature observed at all con- 
riderable depths beneath its surface. Tne terrestrial temperature at a 
certain deptn in each locality (about 80 feet in our own region) remains 
constant during the whole year, being sensibly unaffected by the 
changing temperature of the seasons. The same, of course, holds true 
at greater depths ; but the lower we descend the greater is this inva- 
riaole temperature, the increase being proportional to the depth, and 
at the rate of 1° Fahr. for about every 60 or 70 feet Assuming this 
rate of increase to continue to the depth of 50 miles, we should arrive 
St a temperature about twice as great as that necessary to fuse iron, 
and sufficient, it is supposed, to reduce nearly the whole mass of the 
earth's solid crust to a state of fusion. Hence the opinion adopted by 
many geologists is, that our globe does really consist of a solid shell, 
not exceeding 40 or 50 miles m thickness, and an interior fluid nucleus, 
maintained in a state of fusion by the existing remains of the heat to 
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,iThkb the whole terrestrial mass was onginally subjected. It nui^ 
at fint siglit, appear that this enormous mass oi' molten matter, utcloMd 
in 90 tbio a sbell, could scarcely be consistent with tlie general exter- 
nal conditJoD and temperature of our globe ; but it is quite certain 
that the real external lEmpcraturc and tbis supposed internal tempen- 
ture of the earth are not iaconaistent intb each other, and that no 
valid arjpiment of this kind can be urged against the above hjpolliMiki 
The above estimate, however, of (be thickness of the caith'i Mlid 
[ crust, entireij' neglects the possible effects of the enormous preMure U 
[ 'which the terrcstrinl mafs at any considerable depth is subjected. 
Now, this pressure may produce effects of two kindn bearing direcdj 
on the question before ns. In the above calculation, terreecnal matter 
placed at the depth of 40 or hO miles, witli a pressure of more tltu 
!00,(K)0 pounds on the siiuare inch, is assumed to be fusible at theaiine 
temperature as if it were subjected merely to the ordinary' atmo^lfceric 
pressure; whereas the temperature of fusion may posaihly bo ftif 
much increased by such Immense pressure as that which I havo IDeI^ 
tioned. In such eass, the terrestrial matter may be ret^ned in a solid 
stat« at much greater depths than it otherwise would be ; — (.Atha 
BOlid cniRt may be much thicker than the above estimate of 40 or 50 
miles. Agaiu, in tliis estimate, it is assumed that heat will pass at 
eanly through the most superficial portion of the earth's ma^B at 
through the compressed portions at considerable depths. Now, ia 
this aasumption It] ere is, I think, a great a priori improbability, and 
especially with reference to those superficial rocks in which obwm- 
tions on the increase of terrestrial temperature in descending hatt 
generally been made ; for these rocks are, for the most part, tedimra- 
tary strata, which in general, independently of the efi'ect of prewure. 
are doubtless worse conductors than the older, more compact, and 
more crvstalliue rocks. But if tlie heat passes throuch the lower pcv 
tioDS of^ this terrestrial mass with more rapidity than thrtmgii tu 
uppermost portion ^i. e. if the eondueliif poiferba greater at gRBtir 
depths — the temperature at considerable depths must increue man 
alowlu as we descend than it is obsen'ed to increase at the aaMst 
depths to which we can penetrate, — and consequently it wouM ta. 
necessary, in such case, to descend to a greater depth before wc AonUt 
reach tbo temperature necessary (o produce fusion. On this acoODBl 
also, as well as from the increased temperature of fusion, the thicksM 
of the earth's crust may be much greater than the previous ee^oMIt 
would moke it. 

It has been for the purpose of ascertaining the effects of great ^inp 
ur« that Mr. Fairbaim, Mr. Joule, and mj-self, have undertaken ft* 
eicpcrunents in which we have been for some time engaged at Mlfr 
Chester. The first object in these experiments is, the detenniiuitiMtff 
the eflect of pressure on the temperature of fusion of as mauy aubilai^ 
ces M wc may be enabled to experiment upon. We c.ipccted to BIMf 
with many difficulties in Ibe ubl* of the enormous pressures whiekvi 
contemplated, and these expectations have certainly been fully tmS- 
Sod; but we were t\ia ta&ttvA ^haH Ohqm ^S&vilbM im^ be mW' 
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vouuf bv persevemneo and patience, and in tUs also we have not been 
dinppnintcil, — for 1 mfiy now venture to assert that our ultbiato suo- 
cc», witb respect to a number of aubstance!, U beyond doubl. With- 
out Ibe en^neerin^ Tesourc-es, however, at Mr. Fairliaim's comuiaiid, 
IDMwa would have been hopeless. 

At present our cxperimcnia have been restricted to a few snbstan- 
OM^uid tiKwe of eoayfusibilit}'; but I believe our apparatus to be now 
NtNMnptete for a considerable range of temperature, that we shall liave 
noAAeultyin obtaining flirther results. Those alread;robt^ned indi- 
cate on merefwe in the lempera'vre offuaitin proportional lo the pretf- 
OTw to u'AicA the fvied mois U lubj'ected. In emploj-ing a preuure of 
about 18,UO0 lbs. to the square inch on bleachea wax, the increase in 
Am tempemtura of fusion was not Ic.^s than B0° Fahr., — about one- 
fiftk of the whole temperature at which it melta ander.tbe pressure of 
As wmoephere. We have not yet ascertained the dc"ree in which 
Ae eoBductive power of any substance may bo increased when solidi- 
(iod under Rreat pressure. This point we hope to investigate with 
due cnre ; and also to dcCennini! the cITccts on aubstaucea thus solidi- 
fied, nith respect to their density, strength, crystalline forms, and gen- 
eral molecular structure. We thus hope to obtain reuulta of j;i:iicrn! 
interest and value, as well as those which ma^ bear more directly on 
the questions which first suggested the cxpenmenta. 



r FORMATIONS C 

The fhllowinn i; 
Iiondon Geoli^cal , , , 

the north-east part of the island of St. Domingo, the river Yaiiui tloT 
in a weet north-weat direction, through a plain four or five miles wide, 
lUnkeil on its northern boundary by the cordillera of Monte Christij 
.mil on its southern by the Cibao mountains. The Monte Cbristi 
runtp* rises to the height of S.'iOO feet, and consists principally of com- 
paet limestone, covered with shales and sandstone, and believed to be 
of Koondary age. The northern tiank of the Cibao mount^os on the 
Noth also consists of beds, presumed to be of secondary age ; but their 
tBCM central ridge, wluch rises to the height of 6000 feet, consists of 
mpMle, porphyry, chlorite slate, and otbercryatallineroclcs. Between 
these two roountajn chains, and followiiig the course of the rivrl- Ya- 
i]Tii, the tertiary beds occur, forming a line of low hills, wbich extend 
irooi Santiago to Manchineel Bay, a distance of nearly 70 miles. Tho 
lowest beds consist of green shales, in many places full of fosidls. Ten 
species of eorals, one hundred nod sixty-three of mollnsna, and tho 
teeth of four species offish hove been procured from these beds. The 
coral* an' all believed to be extiuct species ; some of Ihem belong to 
genera only known in the Ibssil slate; and one of them cannot be 
reftrrcd to any known gcnns. Of the molluscn, sixteen species are 
belipTcd to bp identical with recent spcoics, most of them now living 
in the tuljnetsnt seas. Tlireu of them — a Maica, a Triloo, and a V(>- 
nus — cannot be distinguisbed from shells Uviogin tbti Paciftc. Onty 
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t<To Stalls havo been ideotiGcii with Americao fouili; one, the 7^i^ I 
hinelliu in/uudiMum, oucan in the upper Eocene of South Caralina^ 1 
and the other, Chama arcintlla, in the Miocene formation of the Uni- ' 
ted States. The fish all belong to apecies found fosiai) in Malta,&nd in 
the older tcrCiaries of Anieriua. These green shalus. irhich a.re sboal 
NX iiundred feet in thiekness, are covered by a few feet of coanc con* 
sl/Oiiierate, which is overUkid b^ a tufaceous limestone, about thiw 
bandred feet thick, and containing many fossils. The moat abnudakt 
of these are corals, of which there are live apeciea, belonging to thre« 
genera, all of which have living representatives in the West Indiaii 
Has. Not one, however, can be identified with any living sMciea. 
The mellusca of the tufaceous limestone are eight in nuinter, faarof 
wliieh also occur in the green shales above mentioned. One onl^, 
PUurotoma Virga. is believed to be itill living. The groups of fogsda 
irbich appear to have the closest resemblance to tliat of the srecn 
•hales are, in North America, the Upper Eocene beds of Vickatnug, 
deKribed by Ur. Conrad ; and, in Europe, the Maltese t^rtiarics. 



At a meeting of the BobIou Natural Ilislory Society, Janakiy, 
Prof. Rogers read the following memorandum on the probable depth 
of llic ocean of the European chalk deposits : 

Various gcolo;;isls, and among them Professor Edward Forbes, in 
bb excellent and learned Falicantot:^ on the British Isles, id Jobn- 
■ton's Physical Atlas, have suggested that the ocean of the chaU: d*- 
pomt of Europe was a deep one ; and in evidence of this, Prof. Forbn 
cites the striking relationship existing to deep sea forms of the Sng- 
lish chalk corals and brachiopods; adding, that the peculiar EvIubo- 
derms (Uolaster. Galcritcs, Anarchytcs, Cidnris, Brissus and Gonial- 
ter) favor tbis notion, as also the presence of numerous foraminifeni, 

I be^ leave to present a difficult in the way of this conchisioo. 
Several of these genera of Echinoderms, as Anarchytes, Cidaris, &b, 
occur in the creen sand deposit of New Jersey — referable by any 
fossil test to Die age of the green sand and clmlli of Europe ; and thu 
American stratum was un questionably the sediment of i^uite sbaUoT 
littoral waters. That they must have had a trivial di^pth is proved bf 
the circumstance that ihey repose in almost horizontal stralificAtiM, 
at a level of not more than from 100 to 300 feet loner than the gea»- 
ral surface of the hills and upland region to the N. W.of the maiftk 
of ths lone they occupy at their outcrop. It is obvious tliat a depM»- 
■Ion of the cretaceous region, such as would cover the present dopaaH 
with a deep sea, would have likewise overspread the low edcmc 
hills to the N. W. of the Delswarc, which present no traces oTlMriai 
sver been subrocrged during the cretaceous in any secondary periodT 

Mr. Ayres remarked tliat ol' those genera of Echinodumu whivb Mb- 
Forbes rei;arded as deep sea genera, two or three are found in Norlk 
America, in water not 200 feet deep. Terebiatula, which hju besi 
geuoaily regarded aa onl; bq tttulniant. tiC ^«k^ doe^ «atar,wd 




irbme ttruchire lias been described m admirably adapted lo tbe depth 
at which it hail bcrn Ibund, and which Pruf. Owen has demonstrated 
cannot exist at a depth of less than two or three haodrcd fnlhoms, 
uistB at Bsstport, Me., In waler so shnllow that it can bo taken by 
liaiid. In the same locality and posilioir, R^dinla aru fuund which 
hiTC heretofore been lhouj;ht to be only inhabitants of deep water. 
Some of Ur. Forbes's genera &re also found in less than ten fathoni* of 
water. 

TUB RED EIVER. 

TfcMM the name of one of the larn;esE of the great strenmi of tha 
WMt, which, taking its rise in the northeastern part of Texas, and 
Aowjog a distance of about one thousand miles, in a ioutheaateriy di- 
netion thrODgh Texas, the Indian Territory, Arkansas and Loairaana, 
bully empties its waters into the Mississippi river Tn Louisiana, oppo- 
dte Me Hulhwestem comer of the State of Mississippi. The soil of 
the inhabited portions of the valley of this river is probably not sur- 
passed in the world for fertility, and rewards the labors of the jiUnter 
with abundant crops- Tlte naviirntion of the stream has been seriously 
inipedeil by the nbstru<-tion called the great refl — which is located 
about 90 miles above Naehitoches — where the river, in crossing an 
immense swampy alluvial, divides into a (p^at many small channels, 
and has in the course of a long series of ages become choked with 
log«, brush-wood, &(.■., to such a de^n^e that in some places vegetatioa 
it crowing abore the water, and it is difficult to find a channel. Boitts 
only can pass above the raCt. At a recent special meeting of the 
Amoricnn Statistical and Geographical Society of New York, Capt. 
B. B- Marcy, of the U. S. Ariny, read an interesting paper relative to 
his recent exploration in the upper Red River countiy. 

After briefly describing the previous attempts which had been made 
both by government and by private individuals to explore the head 
warera'of the Red river, bot which had invariably resulted unsitccess- 
fully BO far as the main object of the expeditions was concerned, the 
paper proceeds to xtate that on the Sil day of May, 1S53, agreeably to 
an order from the War department, Capt. Marcy left Fort Belknap, 
on the Brazos river, accompanied by a suitable escort of soldiers and 
Indians, for the purpose of exploring Red river, from the confluence 
of Caahe creek to itn sources. Cashe creek was the highest point that 
had been examined; it is a stream of considerable magnitude, and 
BlAu with the Red river ono hundred and tiventy miles above cbo 
Wsohito, OF one hundred miles above the highest settlement on the 
river. About lifly miles from the confluence of these streams, the 
expbrers Ibund that Red river divided into two nearly equal branches. 
Following the norlbem branch for forty miles they arrived at another 
fork, the branches of which were of neariy otpial magnitude. Capt. 
Marcy chose for their route the novlhernmoal of these, and after fol- 
lowin;! it up a iliainnce nf three hundred and seventy miles, arrived 
at iu sources, in lac 3i° H' north, nud Ion. 101° 51' west. White at 
its head waters, he made an exeursion across the cauntr^- to the Cansr- 
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diftn riycr, which be had visited in 1819, and found it about 
£ve miles disGint, in a ncwition exactly corresponding to tliKt 
it by tlieir astronomiea! observation*. 

Aft«r completing the examination of the north branch of Bed 
Capt Marcy directed his course southward, across an elevated piaine 
country, and after thir^ miles travel reauhed the middle fork, which 
liaving explored, be roaunted his southerly course, and matcbiog Sf^ 
miles, arrived at the southern and principat branch of the river. The 
Camanebea irall this stream Ke-che-ati-qne-ho-no, or Prairie 
Town river. In one place, near tlie bank of tliis stream, the ti 
lera passed for twenly-five miles through a continnoua community of 
liiaee nnimalt- " Siippo«ing its extent to have been the wunc in (Aber 
dircctiang," aays Capt. Marcy, " the town would ocenpy an »r«a of fiiS 
ttfuare miles, or 39C,(KiO acres ; with the burrows at the usual disiaucM 
Ot about twenty yards apart, and each containing a tamily of five of 
fix dog«, the ai^regate population would, 1 fancy, exceed (Wt of any 
city in the world." 

The southern branch of the stream proved to be one tliousand yards 
■mde at the pcunt of inleraertion, and flowing over a sandy bed throng 
M rough a country' that the gallant captain was obliged to leave bil 
wagon train, and proceed with a small escort of mounted mea directiy 
along the bed of the stream; and at^r three days hard riding ha 
arrivod at the fountain hc»d~ialal. .14° l£',lon. I0'2° 35'. Threenulef 
frou it« source, the bed, which hod previously, with ono exceplioii, 
been of sand from its confluence with the Mivissippi, changed ta 
rock, and the water, which hod been nauseating and bitter, becasM 
coot, clear, and free from salts. This was an unlooked for luxiuy, amd 
after indulgins; freoly in the delicious element, they ascended almig 
the narrow dell through which the stream dowoil for a distatice of two 
miles, whnn they were obliged to leave their horsei and clamber owvr 
'the remaining mile of distance on liiat. CapL Marcy say^: 

" The gigantic walls of sandstone, rising lo tlio enormous height irf 
sight hundred feet, on each side, gradually closed in until they were- 
only a few yards apart, and at kst united above us, learii^ a long, 
narrow corriilor beneath, at the base of which the head spring of die 
principal branch of Bed river lakes its rise. This spring buisia frwii 
Ita cavernous reservoir, and leajung down over the huge maMes of 
Kick below, commences its king journey to unite with other iribatt- 
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as to exclude the ravs of the sun for a great portion of the day, 
worn away by the lapse of time and the action of -n-ater and tba 
weather into the most fanfasdc form.'), which it required but little efi»( 
of the iniag^uation to convert into works of art; all united in fbtu- 
ing ono of the most sublime and pictureiique scenes that cui be inu^ 
ined, and we all, with one accord, slopped and ga^ted with wonder aM 
u upon a panorama whii'h w<(s now for the flrst time exhtb- 
ileil to the eyes of ti»-ilized man." 

CapC Uorcy remarked that one of tite most striki 
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neion wu * muill itrip of woodland, frnm 5 b 
Guiod the Cross Timbers, exieuiiing from thii Arbansos river in a 
KMthwesterl^ diruiilion to Ilie Brazos — aonie 500 milva. On the 
cutern miJc of this bell is a well watered champaigne country abound- 
inp with timber, learning with vogeCation, bere ftnil iheru interspened 
WW) Terd&Dt glades and small prairies, and atfording inuxbauitiblo 
Knxing and the most beaulil'ul natural meadows that uau b« ioiagined. 
To ths westward commcDce ihoia barren and desolate wastes, wbere 
bnt few and unimportant streams ^reet the eyes of the few travellers 
who visit that region, and but little wood is Ibund, except od Iba 
bordera of the water courses. The esplorers particularly remarked 
this change in the valley of tbe river wbich they were ascending. 
JtM they passed to the westward of the Cross Timbers, the country 
■wMenly changed its character. Tbe blulTs approached nearer tha 
riv«r aikI the botunu did not support tliat dense and huavy veaetation 
wUcb characterized tbe lower pari of the stream. The undergrowth 
of CMM-brakes and vines disappeared, tbe land gradually roae into 
braad and elevated swells, with spacious intervening valleys, and the 
loil beeanie more sterile until tbey reached the lOlsC degree of west 
kmintude ; and fi-um this point onward, with but few exceptions, they 
£>and no more arable land. 

Tbe Hcd river flows for a hundred miles over a gj'psum formation, 
which is considered by Dr. Uitclicock to be tbe most extensive in the 
known world; and it is lo this tact that Capt. Marc^- ascribes the 

feculiarly bitter and disagreeable tasle wbich characterizes its waters. 
la says that the Arkansa.'s, Canadian, Braxos. Colorado and Pecoi 
rivers all pass over this formation, and a similar taste is imparted to 
each. All these rivers, too, have their sources in the borders of the 
same elevated table lands, and where they make their exit from this 
plateau, their waters are confined l''* ' 

*id«s of which rise abruptly (o nr 
observes ; — 

" This dvlile on Red river is TO miles in length, the escarpments 
from 500 to 800 ft. high on eatb side, and in many places tbey approach 
so near the water's edge that there is not room lor a man to pass ; and 
occasionitlly it is necessary lo travel for miles in the bed of the river, 
before a spot is found wbeio a horse can clamber up the precipitous 
■ides of the chasm. I could not determine in my own mind whether 
this remarkable defile had been formed after a long lapse of time by 
the action of the current, or bod been produced by some great con- 
vulsion of nature." 

The barren plain in which these rivers take their rise is about 3650 

feet above the level of the sea. It extends in a southerly direction 

firom the Canadian river about 100 miles, and in some places is nearly 

300 miba in width, ll is an ocean of trackless, desert prairie, where 

an animal resides, and through whic^h few living creatures wander. 

^fiven the Indians venture to cross it only at two places, where they 

Bfe d a few small ponds wbich suffice to sustain life. Alnny years since 

Hha Mexicans marked out a route across tho plain wllb atakci, and 
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I benee the nam? bv which it u known througl) Mexko of El JJnno 

I Eilacado. or The iStaked Plain. 

The guolo^ioal I'taturps of the valley of the upper Red river sra 
Knenlly characl«rii;ed by rocks of the secondary formstiain- Tba 
WarhiU mouotaini, however, are composed of gjaniu, with veiiMof 
qiurtz runniug through them fU in the sold regions of Califbmia. 
The party discovered copper ores of a rich quality in many portion* 
of the valley, and found, also, a few small particles of gold in the 
detritus from the mountains. 

THE AUTKStAS WELI,, CHARLESTON, B. C. 

The following account of the celebrated firtesitin well of ChariMtOB, 
S- C, was pvea to the American Association by Rev. Ur. hynehfVt 
that city :— 

This well, commenced in 1848, under the antbority of tho dtj' 
council, is the fifth eflbrt in Charleston to procure good mt«r by 
mcanB of an artenan well. In 1624, one was undertaken under Um 
■Bme authority, ami sunk to the depth of 3,S5 feet, when the iron rodi 
twisted oS* in the well and could not be extracIeiL In less.s Hcond 
effort was made by private enterprise, and soon abandoned for mint 
of means. In 184U, Captain Bowman undertook one at fort Santcr, 
in the harbor, under tlte authority of thu general government The 
appropriatjon giving out. tliis work was suspended aft^'r attaining tbs 
depth of 360 feet In 184T, another one was commenced in the «!;■, 
ana vassunk 2S0 feet The foUowins; year the city coundl eiwaged 
the services of Air. Welton, who had bored many wells in AkSaUM, 
and other States, with great success. He preferred to conuasniM 
anew. From that time &e work has been persoveringly followed m, 
with oidy such delays as were necessary for obtainioa tubes ; and tM 
well has obtained a depth of 1,146 feet Few wells have presented n 
many difficulties, or called for greater skill in the engineer. The Pi- 
perficial soil of CbarlcKlon is a loose alluvial sand, alnut twenty f^ 
thiek, the lower half of which is saturated with water. BencaA tini 
lies a sliS*, compact clay (|tostpleiocene), gradually passincinlo ■ mmmI 
likewise wntei^bearing, and about forty feet thick. At sixty feet be- 
low the surface, the firm eocene marl is encountered, the various itnis 
of which are, in the aj^resate. six hundred and litW feet thick. B*> 
n«ath these, and difleriog but little from them in mineralogical ehar- 
aeter, lie the cretaceous strata of as yet unknown thickness. 

Mr. Walton has had to chisel hb way through not less than lUty-timr 
rocks, varying from ten to two feet in thickness, and amountine in Ih* 
a^jrregBte to about 350 feet Cast iron tubes, of six inches inteni^ 
diameter, were at first sank ei(;hty feet to exclude the superficial and 
the postpleiocene sands. But as these succeeded in gradually •orkii^ 
their way downwards, paaning under the mouth of the tube and tnlo 
the well the tubes were sunk deeper at various times until finallyliitw 
rested firmly on a thick rock 230 feet deep. Below this point lbs iJ- 
Mrnationa continued and genenUy m^anteaAi&Wc^tnsLbHdMek, 
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B bed of looae rand iros found, which poured into tlie well. Snch a 
bed the engineer at first strove to exhaust — that is, to draw out with 
the backet all the Sknd that would run in and impede the work. By 
tluB operation, n^peatird at various points, the well finally oooeisted of 
kKrtBB of chambcra. some perhaps of several feet in diameter, one be- 
b* lk« Other, and all connected together by the narrow neek-like fuu- 
W^oftbe well, three and a half inches diameter, through the intcr- 
lliwlmni racks. At TOO feet the sands ran in so steadily and in suefa 
ni iw tt itf ea. that no pr(^;rcss could be made. The engineer "encratly 
(band the well 50 or 1 00 feet, sometimes Uo feet less deep in Uie mom- 
log than he had iefl it the preceding evening;. 

After tailing in vain for a long time to exhaust the etreama, it waa 1 
detenmined to shut them outhy a system of tubing. To do this the 
pawnees through all the roclcs had to be opened from three and a half 
I'-' fully five inches diameter. This was done. At the dppth of four 
hundi«d and seventy feet th^re was a rock on which the tools had 
generally impinged, and which caught the tubes. Withdrawing these 
that paas^ was worked over again. It appeared that a nodule in 
the itM-k projeeted into the passc^, and hail always driven the toots 
into ail oblique direi.'tion. It was at length broken oft'. Below this 
ttxk wa» a lar^ chamber, and the tools now enterin); it, without los- 
ing their perpendicularity, stmck the bottom a little on one Bide of 
ihp bore previously made, which they nBTOr could be afterwards in- , 

duced to enter. Prom this point down the whole work had to be dona 
0T«r agfun. This was finally efTecteil, and sheet iron tubes were sent ] 
down to Bbut out the sands. The well was then continued down to J 
IJMO feet ; but agun the sands came in, and filled the well for over a I 
IniBdred feet. The tu!)in& Bcvera! hundred feet of which had been I 
nM down, was found too light and unmanageable. The engineer re- 1 
■Ifcd to withdraw it, and insert instead wrought iron tubes, il ester- ^ 
Bil and 4 inches internal diameter, screwed together so as to Ibrm one 
OoAtintKias tube from the bottom of the well to the surfaco of the 
MVtiL This was the largest size which the somewhat warped cost iron 
tobing Kt top would allow to pass through. Twenty-tbur feet of the 
l»ht tubing obatinateh refused to be extracted, and remained fixed in 
MS well, more than 700 feet below the surface. Sothing daunted, the 
MgiaeQr thrust a pnnioa of it ande into the chambers, and cut his 
' my through the rest ; and baa finally succeeded in sinking the 
wrought iron tubes to the depth of 1,103 feet, and has bored AS feel 
lower still. In sinking these tubes, which generally followed a few 
feet Iwhind (he auger or chisel, little difficulty was met, save from the 
rtMrktL When one of these was encountered, the tube was arrested, ^ 

if powdblc, a foot or eighteen inches above ila surface, and a tool in- 
renteil by Mr. Wellon was sent down, which could be opened when 
OR thu bottom, BO as to cut a hole five inches diameter, and which 
could be idosed at pleasure so as to be withdrawn again through^ the | 

^K aaiiiiiii I passage of tube. At times the tubes would rest iiumeilinte- ■ 

^^Anen the rock, or would be caught by some protuberance while pass- I 

^^B^ tlitough it. In this case, the tool just referred to was not auffi- I 
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eient, for it could open out only at a certain distance beion the maulh 
of the tube, vriiicb it would llierefore leave ttAnding on a ledjie. 
Hnre. the engineer, having lint drilled a 3^ inch hole enCirelj' through 
tlie Toek, ana into the soi^r stratum below it. sent down another tool, 
closed during its descent, and made to open out below the rock, i 
to cut a, paisagc through it of the requsito size, from the botloiA np- 
vardi to the uouth of the tube. This done, the tool could he eloied 
and withdrawn. None of those tools eaused any embarraaaneitt, or 
fiuleU to elTect their purpose, although worked with a handle, a 
than a thousand feet long. Notwithstanding the use of the mott per- 
fect tubes that could be procured, the sands still continued to giva 
annoyance. As the rods were withdrawn, they would rush i. 
below with the water, to fill the vacant space, sometimes filling ibe 
well to the depth of CO feet almost instantaneously. This was rem»- 
died by building a. reservoir at a sufficient height, from which, as the 
rods were withdrawn, the water was let into the vrcll, so as to produce 
a downward current through the pipes. Such a current was likewise 
made use of, at times, to loosen and Etart Ibe sands packed about tba 
mouth of the tube, and allow it to proceed. The lateral pressure on 
the tubes has rapidly increased as they descended, requiring a power- 
ful leverage and heavy blows of a rammer to force them down. Wbea 
started, however, they freijuently descend very easily undl arrested 
by a rock. The present system can scarcely be sunk any lower, fiw, 
although the bottom is free, so great is the lateral preaiurc that tha 
tubes cannot be started by a power under which the joints show sigi 
of giving way. Other tubing of such a, size as to be let down inod 
of the present system, will be speedily procured, when, it is hoped, 
the work will again be prosecuted wilb vigor. 

A brief notice of the principal toots may not be out of plae 
rods used are of pine, about 3^ inches diameter and 30 feet los 
tapering at their e.ttremities, where tliey itre ari 
bearing screws. The tool lobe used isacrowed to a rod, and bolhars 
let down into the well until only one end of tiie rod bearing a o _. 
■crew, projects above the mouth of the well, where it is linnly held bv 
an iron catch or yoke, beneath a suitable iron band on tbe screw, i, 
Kcond rod is then screwed to the first one, and is similarly let down 
and caught. A third is screwed to the second; and so on until tka 
bottom IS reached. The upper rod is held suspended cither wholly or 
iu part, as the engineer desires, by a movable pulley, and bears a croM 
bar or handle, by means of which the workmen may turn the rods and 
tool as they please. The chieftool is the auger, used Ibr boring cl^s, 
marl, or any consistent layer not of stony hardness. It is exceedjaglj J 
simple and ingenious. A sleel blade an inch wide and half an iniut ] 
thick, slightly tapering towards one extremity, is twisted like ai 
and terminates in two cutting edges, like those of a drill Ibr bonag I 
iron. About six inches abo\'c the point two bitts like those of a plane 
are securely fastened, one on each side oftbeeenlral bitt, and are in- 
clined at an angle of 45 degrees, so as to fit exactly its auger-like twist 
d^tte blade; the uppeteUxendtiea of ^luKebltUai .... 
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'MBvla boriioBtallj, to as to give Bome support tn the Icvul wben packed 
abora the auger. The upper portion of llie central bbida terminates 
in a •trong tube, with a screw. The auger thus made ie screwed to a 
■Mai tube ^ghteen or twenty feet long, and this again is screwed to 
(ha loireK or firet rod. The earth cut bv the side bitts in shavinm, 
Moand dwir inclination, and is gradually packed around the stem. In 
a MunNs «oil, such a load soon becomes an air and water-tight pis- 
ton tn tfca well, which cannot be extracted from a ereat depth wiibout 
cnU ride of breaking tools and machinery. In Mr. Welton's anger, 
wi difficulty is admirably obviated. The stem, or metal tubi>, ahore 
Ito MigMi has three or four suitable oriGctn near the top. As the 
k>d is niBfd the water above enters into these, passes down through 
Sm bMib and upper portion of tbo auf;er, and issues through two 
^ettonM beneath the aide bitts, into the cavity nnder the load. By 
adexterous manipulation of this instrument, in a suitabia soil, t«n 
feet may be bored, and the entire load brought up at a rinjite inser- 
li«a of the anger. Where rocks are encountered, the chisel must be 
ned. This is made Id the usual form, and is rendered weighty bv 
fte naa of one or two iron rods to which it is screwed. A slip-linic 
■■uAut long;, unites this tool to the wooden rods, which are no sus- 
pmdMl that when tbo chjiel is on the bottom the slip-link has Rve or 
»iir ill' hi'i' play- TTie upper rod is raised say two feet and a half, by 
Khji )i till.' slip-link is listened and the chisel is raised two teel. The 
iii.nl.. L- let lidl ; the chisel wrikM the rock, the rods continue their 
lieir-c-ni titr six inches more, and thus escape the shock of the eoncus- 
•ion. wiiicb would otherwJ!* nnickly shatter their joints. The detri- 
tn* of rocks obrppcd by the cAisri, or the mud or sand that collects in 
the bottom of the well is eatntuted by a copper tube or bucket, 20 feet 
long, of uearly the same diameter as the well, and baring a valved 
bo£>m. This is likewise the most efficient tool for penetrating Ioi»e 
sandi, provideii the tuhinq of the well is made to keep pace with iL 

The Cliarleslon Basin is formed by a de]>reBiion m the cretaceous 
strata, as they descend the Atlantic slope, and pass under the waters 
of the Atlantic. Its nftm)wdiometcrorminoraiis,fromnearGeorge- 
town to IlcBufort, is a tittle over 1(H) miles along the coast, northeast 
and southwest, while the semi-mnior axis, from Cliarleston to Lex- 
ington, is about 120 miles. To the northeast the cretaceous ctraita 
crop out; lo the southwest, the lower eocene beds, immediately over 
the crotaceouB strata, are seen on the surface, while to the northwest, 
th# nanda and tertiary chiys lie on the jminitc. It was originnlly 
hoped that the lowest tertiary stratum under Ch-irle^ton, would bo a 
watcr-bcnring sand, the continuatio 
edge, immedialety over lies the p^i 
rirer of the state. This hope hsj 

t«r(iaTr stratum proved to be under Charlesion an areiii«i;i!iiuii uMn, 

r no water wa.-i Ibund, Wc are now boring to reach 

iands, which are exiJosed oil the northeast eilge of 

baun, and which, in Alabama, yield a plentiful supply of water 

•everal hundred wells. So Ikr several streams of water have 



under Ch.irle?toni i 

ol' that which on the northwest 

p, and is traversed by the chief 

been realized. The lowest 
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been met, tbe lowest of wblcli nwe in the tubes t«n feet over tba 

Tlie Ibllowiop iDtercsting; tabic of the temperatare of the veil, at 
various dejilha, lioa been pi-upored by Prof. Hume, of the State MiliUtJ 

AuaJemy. 



tbe lurflice, Ihe tsoipenlurB o! tbe wi 



From this tablo it will be seen Ihal the increa»e of temperature by 
tu) means tallies wiih the increase of depth. The greatest iaenase 
of temperature eeems to ocuur about those plncee at vhich *n«sm 
of water were enrouotered. and the larialions may be-due to 
the fftut that tbe well passed ihroajrh some ai ihey descended from > 
hijiher and less heated, and throuch olhen ai they denuendcd fteaa i 
lovrcr and hotter level, and while the vralcrs of both clasaei were *till 
to some extent influenced by their previous temperature. Tbe 
average rate of increase of temperalure, 1 degree F. for every fiftr- 
two and a half feet, agrees with the results heretofore obtained in 
other ivells. 
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LL JIT ST. LOITIS. 

An artesian well of great depth is being bored at present at St 
Louis, for a sugar refinery in that cit^. It was begun in 1849, and 
has been workeiT 1,590 feeU The object is to obtain a supply of otber 
than limestone water which is the only sort that can be Ibund by tha 
ordinary channels in that vicinity. At the present depth of 1,&*0 
feet a pretty copious stream of sulphur water flows from the well, ha*^ 
ing precisely the taste of the Blue l.ick water in Eentucky, altfaoogh 
perhaps it is not quite so thoroughly impregnated with sulfihur. llU, 
however, concluded from recent indlcilti□n^ that & supply of* pure sweet 
water will be now obtained. The following is a list of llie different 
nrata passed through in tbe course of operations. 

Ist. Through limestoue. 36 feet \ 2nd, shale, S ; 3rd, limeetooe. 
331; 4lh. chert, lb; Sth, limestone, ?5 ; Glh, shale, iO; 7th, lime- 
stone, 75 ; 6th, shale, I ^ ; 9th, limestone, 3S| ; lOtb, sandy shale, H ; 
llih, llmestone,13Si; 12th, red marl, 15; 13th, shale, 3 o'; Utfa, red 
marl, 60; 15tL, shale, 30 ; IGth, limestone, 119 ; I7lh,shalc, OG ; ISlh, 
iHlumiuousmarl, 15; 19tb,Rlwle,&0-, ^HvVi^UauatQtiti.lSl^ 2Utieliu^ 
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||Mlmi«, 131 ; 23ril, shale, TO; 24th, limestone. SO; SSCb, 
Hth, limestone, 34 ; 37th, white aol\aandstonc, lA Teet. 
•iru finE commenced as a cistern. From the surface of the 
f)rc it is fourteen feet in diuneler, it has & conienl form, 

I the deplb of thirty faet to a diameter of six feet. Thenco 
f it t^flfua lessened to sixteen inches, until the depth of 78 
K tur£tce U attained. From that point it is diminished to 
^ And this diameter is preserved to the depth of 457 feeL 
f line the diameter to the present bottom of the well, is 
jlialf inches. 

tit lunimer gland of the Mississippi river is passed in the lirst 
fce shale, at the depth of twetitj-nine or thirty t'cot from 
, Tbe water in the well, however, is always bigbcr than 
Une of the river, and is not affected by the variations of 
The first appearance of fnaa was foimd at a depth of 566 
rota of shale one and a lialf feet thick, which was strong- 
■ith carbonated hydrogen. When about 250 feet below 
'of the earth at the begioniog of a layer of Uincstoae, the 

Swell became salty, 
of the sea^reclcoDed to be five hundred and thirty-two 
tbe city of St. Louis — was passed in tbe eame layer ; two 
tt lower stilli in a bed of shale, the water contained one- 
Mr cent, of salt. At a depth of 950 feet, a bed of bitumi- 
U feel in diameter was struck. Tbe marl nearly resembled 

II being subjected to a great heat, without actually burning, 
if it* weight. In tbe stratum of shale which followed, the 

water increased to two-an<l-a-balf per cent. Tbe hard 
td, a bed of chert, was struck at a depth of 1,179 feet from 
,and going down C2 luct. In ibis layer the salt in tbe wa- 
ttd to Kill three per cent. Tbe boring at present is, as ap- 
ho statement above, in a bed of wbite aolt sand rock, the 
(ring that has yet been struck lor a supply of water aucb as 

tioos have been made with a Celsius ihermometer of the 
» of the well. At the mouth of the orifice, the thermome- 
,60 degrees; at ibe deptb of 45 fvct, the heat is regular, 
Manng nor diminishing with Ibe variations above, and at 
■ of 351 feet, the beat bos increased to 60 degrees. 
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owing report was presented at the Cleveland meeting of 
wan Association, oy Andrew Brown, Esq., of NatcEei, 

eting of this Auoeiaiion, held at Philadelphia, ISIS, your 
lOatha Misdsappi riv«r, reporting their investigatitHig of 
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the probable offutt whii^h tlio rti'lftination of the annuallv ianndMed 
land would have upon the improTomeDt of its naTigition, and till 
general heaich of toe country. j 

They therefore submit the following as a combinatioii of thetrmtai 
servatu>o«, id accordance with the terms of the resolulioa, vis; ThM 
the reclamation of the bottom or swamp laod«, which hat been ii 
more op less «iiccea«ful progress for a great number of yeaw, «nda 
late very generally and nipiilly pro^ciitcd by meanii of a syswn Of 
artiBcia] embankmenls, by which it is intended ultimately to IMUltt 
the whole waUra of the riror to their legitimate channels, whMiab' 
ject has been in a very vondderable degrt>e already cITecled, »n ' 
provemenc of Ihe ^aeral health of the coHntry n fbuiid to bate *■ 
more than in the aimnle ratio of the reclaimed land« 
is the character of (!iis Military rhan^e, that it i« aiilce evidont to 
individual oucnpants of' such lands, and to tbu M:sid<-iils of iritie* 
towns in dieir vicinity. 

From long continued obser*alion, supported by eonfnrrcnt * 
mony, your committee entertain not the least doubt but that the sot 
CUpantR of these low. wet lands may secure a perfect immnnitr ftm 
their miaimatic effect, by clearing them of the forests, and brmpat 
then into cultivation, when their e^cposure to the action of the *M 
and the free circulation of the atmosphere will render them healtMU 
to the inhabitants, and contribute lar^^lylo the general salubrity tl 
the country. Much speculation has been entertained with mpectti 
the effect of restrietjng within its proper channel the vast boAj D 
water that periodicBllv overspreads aa many hundred square nulM a 
bottom bud. Fear« kave been enlertuined that no practical em' 
menti could poaribly confine the accumulating waters as they i«C 
their tributary contributions on their nay to the ocean; and 
rivers have been cited as a proof that, if embankniuHls wer« Arowl 
up to restrict Ihe waters of the river to their proper channel, Ac 
will, in the same ratio, elevate their own bed ; and hence that any gOM 
ral system ol' leveeing the waters of the river within the limitl of il 
channel would be impracticable, aud if practicable, inexpedient, 
tendinj; to inundate the good lands already reclaim^ by the preM 
inconsiderable embankments that protect them. * 

Now, however formiilable tiie force of these arguments may aMll 
at £rst eight, they will be tbund lo have litde practical appli 
Cut, and what experience there is, seems at least 
BUffinient foundation. 

AVhen it is contemplated that the whole extent of conntrT fta 
which these surplus waters (low, is rapidi;r uu<iergDin« great phvnM 
changes, by it« settlement nud cultivation, it may certamly be innna 
thatsuiih must in some mtut^ure liave its clFucC upon the relative (pMI 
tity and condition of such waters as are discharging from the UOt 
and should that be found equivalent to the progrcs^vo confinraiMltl 
tte nrer m'tJiia its bantu, iVm wiU ceruins^-j >mV ■ ' 
a accumulation caused by mu:^ coo&iw;i&&i^ 
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In the former report, based on the best procurable data, on this 

[bject, your committee deduced the annual quantity of water dis- 
ehuged by the Mississippi river to be only 8-91 parts of the rain- 
inter billing in the whole valley; consequently, a disposition of 8-91 
parts most be made by its evaporation. That report suggested the 
progr^asive increase of the evaporating process as consequent from 
tiie rapid denudation of the primeval forests, and consequent expo- 
sure of the lands to the action of the snn and winds, which are so ob- 
vioDsly well calculated to cause a very considerable increase of cvapo- 
radon of the falling waters by dissipating the aqueous matter in the 
atmosphere of the valley. Any such progressive increase in the evap- 
orating process must necessanly, to some certain extent, leave the 
river fess and less water to discharge. • 

These inferences may not seem to be well supported by facts, 
dnrinff the several years that have intervened between the time of 
mbmitting the last and the present report ; for the annual swelling of 
the waters in several of these years would seem to imply but httle 
diminution in the quantity of water transported to the ocean, and 
bat little reliance on the facts and inferences as detailed in that 
report. 

Bat our subsequent observations have been directed to the facts 
and phases of another very important element in the same connection, 
wliioii, in that report was in a great measure overlooked ; or, at least, 
received less attention than its importance demanded, as having, and 
still continuing to have, no inconsiderable effect in both the physical 
and commercial relations, as affecting navigation, and, therefore, now 
requiring special notice. 

This feature, in this connection, consists in the very considerable 
change now in progress with respect to the sedimentary matter with 
which the waters of the rivers are charged on their descent to the 
ocean. When the valley of the Mississippi was an uncultivated waste, 
and its lands clothed in their primeval forests — with the waters of 
the river annually overflowing all its low lands — these waters could 
not have had the same proportional quantity of sedimentary matter in 
suspension during floods they now have ; because this dense and un- 
broKen vegetation must have been a great protection against the 
corroding effects of falling and running waters, so that much less 
must have been washed into the river than at the present time ; and even 
the most of that must in time of hi^h- water, have been deposited on the 
banks and in the woods, into which the waters were constantly run- 
ning on their wajr to the ocean. Thus, the waters of the river, in 
periods of inundation, from its source to its mouth, would let fall its 
sand and sedimentary matter all along in the bottoms and on the 
banks, and would necessarily have that much less to urge into the 
ocean ; so that the bar at the river's mouth, during high water, would 
not be subject to interpose such obstructions as at the present impede 
navigation. 

But, daring the last few years, this system of things has been 
inderflNHng rapid changes, inasmuch as the &ce of the country is 

27 
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becoming entirely cleared and cultivated, so that the heavy rwns and 
ninninfr waters now act with lull (otco thereon, and displace tbM 
quaatitjes of the sail, and other more solid matter, and run the taoM 
ittto the river, which being now mora and more restricted toitl 
channel by the levoetng process, has less oppoitunitv of depoatiss 
anjof this solid matter either upon the banks or in the woooi; and 
the consequence is, it is forced to transport all thia dctrital msttar to 
the ocean, or permit its channel to be filled up ; ol' which there ii no 
fear so Ion); as iu descending velocity is of sufficient force to ■^laie 
and urge forward all such matter obstructing its passage, having bo 
more specific gravity than that with which the water of thii river 9 
charged. The effect, however, of this groat and increasing qoantt^ 
of matter sa much more ponderable than the water by wluch it ii 
transported, having to be carried along the channel of the river, ma< 
be, and is to cause exlenuve accumulative deposits wherever the fiuce 
of the water is insufficient for its agitation and transporlation. Tbeee 
deposits, in such localities, constitute, by the formation of inunenea 
Mind bars, luch obstruction to the free Ibw of the water as may make 
the river swell to a height equal to that of former years, while it a 
really discharging a much less quantity of water. 

These obstructmg deposits are likewise well calculated to make the 
mMn thread of the channel more sinuous; uot only obstructing the 
water, but by causing thom to travel a greater distance, likewiN 
increasing their aocumulalions. These impedimenta to tbepasswe oC 



t being of a very fluctuating character, a 



I 



to disturb the relative heights of the nigh water at the several p 
on the river from year to year; so that plantations secure from the 
bijih waters of one year, may not lie safe agaiiut the same general 
level of the water the follovring year. 

But, with all this increasing quantity of saud and other solid mattei*, 
against which the waters of the river hove 10 contend, while they are 
being more and more restricted to their chanuels and retarded in thair 
Telocity — they are not percejitibly elevated in their hi";h-watBr aUgW. 
nor does the high water continue for any longer period than in ibnner 
years. Now this is certainly to be attributed to some change ia the 
general quantity requiring to bo discharged annually by the river ; and 
wc know of no adequate cause of such diminution, save the iocrsaMd 
evaporation, consequent from the exposure of the lands by clearing 
■nd cultivation. 

This increasinf! quantity of sedimentary matter subject to depoiit, 
makes river navigation somewhat more uncertain, irom the m}ie 
extensive formation and fluctuating tranaters of bars and middla I 
grounds caused by the sctding of this solid matter on its deacentto 
the ocean, and on whii^h no safe calculations can he mado from ona 
year to another. Those channels which arc shortest and safeit bi 
several stages of water one year, may not ba 
But over some part of the river bed. the waten 
o power to wash out for themselves a channel throvgh 
deMend to the ocean ; and in u doing will inson k d ' 
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sufficient, even during the greatest depression of tbe waters, for the 
passage of stemncra. When the river bed is nide, and the waters 
tbcrebj much spread and shallowing, there is oiiea hut barely suffi- 
cient water in which to make the passage ; but as these spread waters 
Bab^de, tbej concentrate in tbe most depressed portions of their bed, 
thereby acquiring sufficient force from the accumulation to wash for 
themselves a passage through which steamers can always make their 

The lower the river periodically falls, the deeper docs it reduce this 
low water bed, thereby making more room in tbe channel tor the pas- 
sage of the rising waters in the ensuing spring; which, again, when at 
Iheir highest stages, more or less fill up these low water passages with 
sand, and other solid matter, as before ; thus alternately obstructing 
and removing obsti'uctions, bj urging this impeding matter onward to 
where the foree of the current is insufficient at the lime for its further 
transportation. Such is the general rule of this 
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■arily increases the difficulty a 
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mtity of solid matter to he transported 
s obstacle to river navi^tion, it neces- 
3 mouth, for at high water stages, 
9 urging so much of their solid matter 
along, there must be an extensive deposit in the moat depressed por- 
tion of the bar-channel ; because the still waters of the Gulf impede 
the force of the current by which the detrital matter ia agitated and 
carried forward, thus shallowing the channel through which ships are 
conducted, and rendering difficult the egress to and from Che ocean. 
This will at times amount to n serious obstacle to the free commercial 
intercourso between the Gulf and the city of New Orieaas, against 
nhich there is no certain remedy ; for so long as the waters of the 
river are charged with the transport of so much solid matter, so surely 
will they let such an amount of it fall on the bar, as will at times seri- 
ously block up the free passage for large ships. 

This evil is progressively increasing with the changes taking place 
above, against which the almost continual agitation of the water and 
mud by the steamers and ships in makmg the passajre of the channel 
on the !)ar, is not at all counteractive of the disposition to deposit. 
But the evident eifecta in this particular, are sufficient to inificate 
the agitating processes the most effectual, and we may say the only 
fjraotical remedy' for relieving the bar channel from thia obstruc- 
tion. !By agitating the current the soUd matter would be kept in sus- 
pension till it passed forward into deep water. Therefore, if the usual 
operations on the bar are at any time insufficient for the removal of 
any excess of deposit, practical means of such a character, constructed 
for the purpose, may be benefii:iBlly applied at no cousiderabla 

The following table of statistics respecting tbe Mississippi were 
mded to the report of Mr. Brow njregentad in 1848, and nwd fig 

the present report 
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1. Quantity of wUer discharged by the Uiasiiuppi river, annuall;> 
14,88S,S60,e3a.8SO cubic lent, 

2. Quantity of Bediinenl disrhargod by tbo Mississippi rivor, anna- 
»lly, t«,ia8,08It.S92 cubic fcelu 

3. Area of the Detu of the Missisappi, according to Mr. Lyelli 
IS.OOO square miles. 

i. Oeplh ofUie Delta, accordiiiK to Professor Riddell, 1,05G fe«L 

5. The Delta, therefore, acconlinj; to 3 and 4, as above, contMIU 
400,3 ;B/1S9,440,000 cubi;; foe(, or 2,1-iO cubic miles. 

6. According to 3, it would require for the foiuulioii of one oulw 
tntle of Delta, five ysarsand eighty-one days. 

7. For the fonuation of one H[[uare mite, of' the depth of 1,036 feet, 
one year sixteen nnil one-RtUi days. 

8. For the formotioa of the Dulta, accoixtbg to 2, 3, 4, lime retjutied 
14,308 4-5 years. 

9. The valley of the Mississippi, from Cape Girardeau to iha DelUi 
is estimated to contain 16.0(10 equare miles, of IJO fuel depth-, it then- 
fore GOQlains 66,908,160,000,000 cubic leet, or 454^ cubic miles. 

MVJ) tUKPs IN THB MiastssiPPr. 

Among the many mysterious operations of nature, one of the meet 
nngular, and at the same time apparently inuiplitable, ia th« GiTma- 
tJoi> of wliBl arc termed " mud lumps," iu the delta of the Misssrippi 
river. At fre((uent intervals, small islands composed of clay and mod 
■uddenly make their appearance on either side of the channel, above 
the nirface of tlie wattrr, jetting mud and water from an orifice in the 
uuntrti, something like a small mud voU'ano. The acdoa con^niu* 
until an ialand ia formed, sometiioes to the height of twelve or fifleea 
Ibet »bove (he level of the water, when its operations cease, m »pp^ 
rentiy without cause as Imd been their beginning. Aud not always is 
this inyderioua formation conllned to the still waters on either aide of 
the channel. Ollen when a ship grounds upon the bar, an ialand Mid- 
denly appears under lier lee, changing the channel and puzzling the 
pilots to their utter disgust. 

Many theories have been suggested as to the probable or posn^ 
cause of this phenomenon, and much ingenious speculation tbereon 
has been brought forward, but without Ittading toany conviooin(<ir 
satisfactory e.tj^auatian. Professor Forshuv, and Lycll, the geolo^st^ 
(ugvested a subterranean connection with the springs of moru notth- 
ernWitudes; but one of the difficulties with this theory is to aecousl 
for the non-appearance of the " mud lumps " any where else thtu in 
the delta of tliiH rivor. Mr. Sidel endeavored to 6nd a cause for ibtM 
formations in the evolution of gases formed by the decomposition of 
vegetable matter buried under the alluvial deposits of the river; while 
the pilots of the Balize have, with a scmi-seriouKne^. ascribed dum 
to witcbcrotl or magic. None of these theories ^ive a reasonohla 
ouivs, DOr suggest any possible removal of the difficulty, which hM 
go long been a serious detiimctit toOM&c«f«mni^Uiefau'Ullw 
jnoiith of the Missisaippi. 
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We believe tlie cause of these formations has now been explained, 
md Ibe credit of the discoveiy belonfn to M^or Beaurcganl, of llie 
U. S, Engineers. Under an appropriation by Conpresa, a board tiaa 
fonned lasi Btitumn, lo examine the bar of the Mississippi, and to re- 
port ft plan for deepening; the channel. Upon the recommendation of 
this board, a contract was entered into for tlie purpose of opening iho 
rhannel, and wc baro great salisraclion in announcing that the opera- 
tions in conseqiienL'e have been eminently succesBl'ul. A channel 
eighteen feet deep at low water, and ihree hundred feet wiJe, has 
been formed and buoyed out, and ships drawing even twenty feet of 
water can now ho taken out at hich tide. 

Daring the examination of the Darby the board of engineers, prc- 

tuoinary lo their report, extensive borings were made throughout its 

extent, and it was found to consist generally of alternate Uyen of 

mnd, or river deposit, clay and sand. While on a recent visit to the 

bar, this fact suggested to Major Eeauregard an explanation of tho 

canse of the " mud lumps," of which we shall endeavor to give onr 

rearlere an idea as well as can be done without a diagram. Jc is an 

admitted fact, that these lumin always appear on or about the. bar of 

the paKcs, but generally a little outside of them, and lo the right or 

led of the channel ; that they are of mud or clay, very little mixed 

^^nth sand, the latter hein^ in such fine particles that it can hardly be 

^Hweovered except by tirmg it with the teeth ; that they rise to the 

^^Kgbt of sometimes twelve or fifteen feel above the level of the sea ; 

^^^■1 m little brackish water, mixed at times with mud. issues from their 

^Hwtimils, the temperature of which is lower than that of the watcn of 

tlie Gulf. 

The form of the bar presents an inclined plane, on the inside, to 
the current of the river as the water gradually shoals to its summit, 
and again on the outside, the water gradually deepening, the bar pre- 
tents a, similar inclined plane to the waters of tho Gulf, Now if we 
■appose a tube to pass from the inside of the bar where the current is 
more or leas strong, towards the outside of it, where there is hardly 
any current, it is evident that the force of the current will fill this 
tube with that floating mud lyii^g at the bottom of the river, and cause 
it to issue at its other extremity to a higher or lower level, or not at 
all, according to the strength of the current acting at the lime. Its 
temperature will necessarily bo lower than that of the waters of the 
Gulf, for the river water, cspeciallv at the bottom, is always much 
colder, and is also generally bracicish. The sandy panicles con- 
tained in that floating mud being the heaviest, will remain only in 
the lower portion of the tube, allowing only the better dissolved 
mud to pass through it. If the outlet of this tube l>e in the channel 
over the bar, the flow of the current will carry off the mud which 
passes out of it, unless it be in the still water under the lee of a ship 
aground. 

The alternate Uyers of soft mad, clay and aand, which were found 
'7 the borings to run throuch the bar, present in greater or less per- 
■-'0 these inbcs, and the force of the current impinging upon lijair 
S7» 
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inlets in the inclined pbine vliicb the bar preaentt on its intide, fimsei 
the dissolved mud through thi-ir outlets on the outwle of the bar, wid 
wherever these occur in the sdll water on either side of ibe chann^ 
an island or "mud lump" is Ibrmed around the oHli:^e, v»iyin^ in 
height BCCCordiDa to the force of pressure of ihe current, or ihe height 
of the water in Uie river over that of the gulf. 

The cause, therefore, of the " mud lumps " is evident, and thej 
occur wherever a fiasure is made in the upper stilts of clay on th* 
outside of the bar, and nt such points ta tho (till water will allow ti» 
IDud forced out thereof to remain deposited. We hope that as th« 
cause of this phenomenon is now oacertaincd, some method of applying 
it to tlic preservation of the channel will be lound. by lendini it to 
fbnn banks on either side or otherwise, and we congratulate Sdaiol 
Beauregard upon hu happ^ explatiation of a phenoiiii.-iion whicli hai 
tMcn m greatly detrlmi'ntat to the commercial interest! of the Mian»~ 
lippi river. — If. 0. Picagane. 
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The iblbwinp eommunication was presented at the last meeting of 
the Ameiican Association, by Prof. A. D. Bache. The Gulf Stream 
haa been explored in connection with the Coast Survey by runniiw 
BMtions perpendicularly across it, at dilTeront points in its conrM,aiia 
esploring the temperature, and as far as practicable, other phenoowM 
of the stream at statioai on those sections : and trom the surikrca to 
depths of six, and in some cases of 1 200 fathoms. The slations botag 
selected at greater or less distances, according to the less or more rap- 
id changes occurring in that portion of the stream which they men 
intended to explore. In the expUnation made in June hut, the 
hydrographic party of LieuL Commander Craven was instructed to 
explore tlie stream on four seclkuu, beginning with otio from Cape 
Canaveral, Florida, perpendicular to the direction of the stream; next 
tslciag up one across it, from St. Augustine ; next from Si Simoat, 
Georgia ; and last from Charleston, S. C. 

That of Lieut. Com. MalKt was to run over the same section fian 
Charleston, and then take up others in Kuuucssion, furthernorth. The 
MCtion from Charleston was explored by Lieut. C-om. Jdaffit'a party 
between the 2d and the 1 lih ot June, and soundings wore kept en- 
tirely across the stream at depths of te&s than 600 liithoms, the boUom 
being brought up. The longitude named was 77 deg. 12 min. 

On the 1 1th of June, Lieut. Commander Craven, having crowed dia 
Gulf Stream without finding bottom at 1000 fathoms, came opoo • 
deep sand bank at a depth ot Iti'J latboms, in lat 28 dpg. S4 mm. N.; 
long. 79 dcg. 05 min. W. This bank was again struck on the leotun 
north of this one at similar depths, bottom being brought up, and traced 
thus lo a position comparing with the Charleston section, where itliad 
been strnek by the other party, and bottom brought uii from the depdi 
of 800 &thoms, in laV 31 deg. 37 min., and long. 78 aeg, 33 min,, on 
the 7 lb of June. 
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TIu« bank ui sappoied to bo an extenfiion of the Bahama Banks. 
-.nd will b« carefully explored. lu disfovery is claimed for the olfi- 
■ -1 wliose nameiareat the head of thia article, and for the vessel* 
■ ilh wMcb they arc t'ounectcd. 

The Ibllowing iiilercstini; renmrlu in regard to the nature of the 
bottom brought up, arc made by assistant L. F. .Pourtalcs. who bai 
examined the specimens deposited in the Coast Survey Offiae, and 
has compared them with thoae of the coast of Cape Henlopen, former- 
ly exBouoed by him. Mr. Pourtales says : 

"I hai-ein hand now the specimens oi'bottom from the Gulf Stream, 
obtained by Lieut. Craven, and can say that they are among the moat 
interesting I hare everseen. You reuoUect that 1 said in my Report 
that with the incEoase in depth (in the greater depths) the number of 
imliriduals appeared to increase. The greatest depth from which I 
liad seen specimeoH was between 200 and 300 fathoms. There the 
land coatoined perhaps SO per ct. of foraminifone (in bulk.) The 
ipccimens now before me go to 1050 lathoms, and there is no longer 
fand containing foramioifene, but foramittiferae containing Utile or no 
KUid. The grains of sand have to he searched lor carefully under the 
mi.Tiwcope to l>c noticed at all. The spofiea are the same as found 
in the deep sea sounding in section 2, but the specimens look fresher 
and appear somewhat larger. The Globigerinii rosea of D'Orhigay 
which Ibrmi the majority, has froquenlly that doUcale pink color to 
wbkk it owes its name, but which I cannot recollect to Itave noticed 
in northern specimens. There are also some species of cori^ and dead 
*h0lla I'rom the depth of 105i> fathoms. The corals do not look muob 
worn, but still appear to iiave been dead. There are some delicate 
shells of molluscus iVom depths beyond 500 fathoms, where they were 
certftinly living." 
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le following is an abstract of a paper on the above subject read 
before the British Association, by Dr. Scoreabv- 

Hc wt out by observing that the subject of deep sea soundings was 
one which latuly had become of great interest, iiiasmuch tii reueut 
soundings hod tended to show that there were profundities in the sea, 
much jjreater than any elevations on the auriiice of the earth, for a 
line li«l been veered to the extent of seven miles. He bolievetl the 
first sonndings beyond a mile were mad.; by himself, when q^uile a 
youth, in the Arctic regions. Since then, in 1849. Her Majesty's 
ship Pandora had obtained soundings in the Kortb Atlandc, at 2,030 
fatboms. Capt. Basnet, in 181H, in the North Albntic, cot toundings 
at 8,250 fathoms. In 1849, Lieut. Walsh, of the United Slates Navy 

S3t Mundings at 5.700 in the North Atlantic. But a much greater 
eptli had l»en obtained by CapL Denham, in the South Atlantic. 
In 1852, he got loundiags at 7,TUS tjitboms. Ailer the line had bcun 
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It was then railed a little 

eat precisely tho sanH 
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let out lo that depth it cam 
and then let out again, when 

point The line used was a ... . 

ter, weighing about one pound to eicir hundred jards, the plmnnx 
weighing about ninn pounds, and being nbout eleven incoea l«ii( 
These were perhaps very favorable ciroumstances I but there wr'^ 
conaideratious conneeled with qll deep pea espcrimeuts which rendi 
cd these result" extremely doubtful, and not only doubtfitl, bnl b 
•omc cases actually erroneous. This arose from the action of what^' 
had, in a previous paper, spoken of as the strata 
ocean, — tbnt wait, currents flowing beneath each other, in diffei 
ways, as ha had shown in the case of the Gulf stream and the B 
currenL It would be evident that, in the case of a sounding, whi 
as with Capt. Denham, a light lead required nine hours, twenty-" 
minutes, and forty-five seconds, to run out, the action of these 
rents would atTect the length of line run out, and the sounding 
not bo relied upon. If the sea were a stationary body, or if it 
rents were uniform movements of the entire mass of wnten franltl 
■urfaee to the bottom, then the lead might be f^rly expected to 
ft direct and perpendicular course downwards. But if, ii 
of Boundtns, strata currents, so prevalent in the sea, should be nil 
ning in diS'erent directions, or what would have the same effect, 
oae stratum of water, say a superficial stratum, should be in moM 
and the main body below at rest, do correct results could be deriri 
Dr. Bcoresby proceeded to show, illustrating his arcument with T 
grams, that under such cireumstances the line would be carried fti 
by the under current so as to make a liend, which, at great de] 
might ^ to the extent of miles. He had repeatedly noticed this e 
■when in the Arctic seas, in his youth, hunting the whale, and b 
noticing it bad been able to strike many second harpoons, where tb 
other whale fishera bad been at fault. He bad noticed that after! 
fish was struck, say at the edge of the ice, it had dived il 
an oblique direction under it, carrying out line for a 
of an hour or twenty minutes, when there would be a tenson 
half-a-ton to a Ion on the line, and then pause for a short time. Hq 
the fish would " take line " again, as if uiider the ice, and perfa^ 
coaie up aH<tem of the tkst boat. There could be no doubt that II 
second pullinjg out was owing almost entirely to the resistance <rf'll 
water. But if the boat was in clear water, and run until the pa«l 
then her head would perhaps incline lo llie right or left. The boa 
then went a-hcadofhcn but he, iuslead of doin^ so, had al^ 
gone to perhaps treble the angle of inclination, and had, for the m 
part, been rewarded by his close proximity to the fish when it W 
Well, then, all circumstances showed that the currents of the . 
had very considerable influence on the line when let out, and 
came, then to the consideration of a plan for the determina^on oTA 
■nr&ce and relative strata currents. No doubt broad detennini 
tion« as to great and decided currents and proximate result* br mi 
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Two leading processes appeared to him as being applicable to these 
deternuDations : — First, the plaotiog in pardculsr posilions of inquiir 
in the ocean, from an attendant vessel, buojs with fla^, kept in their 
places bj a, resisting apparatus below tbe Bur&ee, which might be de- 
nominated a current measurer, and determining, after a nighf b action, 
lor instance, the changes of their position frcrni celestial observations. 
Then, secondly, placing a small boat upon the water during a calm, 
with tbe current apparatus for the determination of tbe relative set of 
strata currents. The current measurer attached to, and suspended bj, 
a small wire run off a reel lixed in the bow of a boat, might be let 
down to various depths in succession, with a rcpster thermometer at- 
tached at each new depth, when tbe motion of the boat and its direc- 
tion, aa shown by the position of a surface float or buoy, would after 
but short intervals of time, indicate proximately the relative motion 
of the surtacu water at the several depths of the resisting apparatus 

At the conclusion of the above paper by Dr. Scorasby, Dr. Buist 
exhibited and explEuncd the construction of a new current measurer. 
This instrument resembled a common weathercock turned upside 
down, and which on being lowered by a wire to any depth, took the 
diroctioD of the current. It was furnished with a compass, the needle 
of whic I was clamped at the proper time by a second wire, when a 
bladed wheel like that of a patent log, or of a ventilator, was allowed 
h> revolve for a minute, and worked like a ensmeter by an endlesB 
screw into a toothed wheel, and when the whole was drawn up, it in- 
dicated the direction and velocity of the current at any given depth. 



Tlie fallowing is an account of a remarkable deep sea sounding 
made on the 30rh of October, by It M. Ship Herald, in the course of 
a passas^e from Rio da Janeiro to the Cape of Good Hope, 36° 49' 
South Latitude, and S7° 6' West Longitude. The sounding-line was 
J, of an inch in diameter, l«d into one le^th, and weighing, when 
dry, one pound for every hundred fathoms. Captain Den nam received 
from Commodore McEeever, of the United States Navy, commanding 
the Congress frigate, a present of 15,000 tathoma of this line, 10,000 
fathoms on one reel, and 5000 on another ; and con^ders it to have 
been admirably adapted for the purpose for which it was made and to 
which it was applied. The plummet weighed 9 lbs., and was 11.5 
inches in length, and 1.7 inch in diameter. When 7T0G fathoms had 
run off the reel the sea-bottom was reached. Captain Denham states 
that Lieut. Hutcheson and himself, in separate boats, with their own 
hands, drew the plummet up 50 fathoms suveral times, and after it had 
renewed its descent, it stopped, on each occasion, abruptly at the 
original mark to a fathom, and would not take another turn off the 
reel. The velocity with which the line run out was as follows: 
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Tbt vhcAe, time thererorc, taken b; the plummet in descen^nf 
thraugh 7T0C Tutboms, or nearly 7.7 geographical miles of 60 19 tht 
decree, was 9^ 2*" 45'. The highej^t nimuiils of the Himalaya, Dhv ' 
ira^ri and Einchiooiiti^, are little more than 28,000 feet, or 4.i ' 
geographical milei above tlie sea. The sea-boltom has therefore I 
depths greatly exceeding the elevation of the highest pinnacle above 

The etrengtli of the line tried before the sounding was (bund to btt 
eqnal to bear 72 pounds in air- The 7706 fathoms which ran oul 
weighed, when dry, 77 pounds, exelusive of the plummet, 9 pouoda. 
Great care was taken in the endeavor to bring the plummet again tv 
the surface to show the nature of the bottom, but, whilst earefallf 
reeling in, the line broke at IjO fathoms below the water-line, etrrjiag 
away a Six's thermometer which had been bent on at 3000 fatlioiM. 

Daring the past summer, the United States brig Dolphin has betB 
ensaged in Atlantic explorations under the direction of Lt. iSxaTj. 
Sailing from the Chempeake Bay his tint task was, to strike a Iom 
from that ba^ to Rockule, on the west coast of Si'otlaiMl, and taka 
•oundin^ at mtervals of a hundred miles along it. From Rockule a 
second line was run to the Azores j alittlu to the north ofwhieha 
ridge, G,000 feet in height from the ocean bed, was discovered, — the 
(oifon this elevation being a iine yellow. lOiidky substance, mixed 
with fine sand. From the Azores the explorer made a westerly SUt, 
— everywhere finding bottom, and everywhere noting the set of tUee 
and currents, and the temperature of the water. The Dolphin neil 
■teered for the Three Chminies, where she found bottcan at a depth 
of 1,900 rathoms. The greatest depth of water was found In laL 41° 
to 43=, long. 51"= to 66°,— where the line feU out 9,130 fathoma. The 
Dolphin is lo continue her observations on the eastern side of the 
Azores. She is admirably fitted for her work, and possessee the Goeat 
founding apparalus hitherto constructed. Hitherto a continaon* ae- 
ries of soundings in deep water has been rendered difficult t^ tho 
&ct of each sounding costing the ship a frcih line; however rtrooglT 
the line was made, when once ont it has never been recovered. A I 
method has, however, been invented by which the weight on tonching | 
the bottom is dcliiched, so that the line may be drawn back with eaee. 
This is effected in the Ibllowing manner, A hole is drilled Ifaroq^ a 
S4 lb, or heavier shot, sufficiently large to admit a rod of about thne- 
ijmrters of an inch in diameter. This rod is about 1^ or 14 inehn (a 
ieagtb, and with the exeoplion oC about 1^ VtKk ei^^bn boUMb, f 
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^t the top of tlie rod are two arms extcndiog one from 
....h'side. These arms beiD^ upon e«sil)' acting hiagea, are capable 
rf being raised or lowered with Tery Hide power. A smiill branch 
axtenda from the outside of each of them, which ia for the purpose of 
holding hy means of rings a piaco of wire by which the ball is ■wuug 
to the rod. A piece of rope is then attached by each end to the arms, 
Id which ^^^ is joined the sounding Una. The ball is then lowered 
into the water,-and upon reaching the bottom the strain upon the line 
ceaaea, and the arms fell down, allowing the ball to detach itself en- 
tirely from the rod, which is then easily drawn in, — the drilled poi^ 
lioii of which is discovered to be filled with a specimen of that which 
it hM come in contact with at the bottom. 



ORitttx OP TRE BnrnEs OP sTKATirraD rocks. 

The following is an abtract of a communication bv Mr. Charles 
Whi(tl<isey, of Cleveland, Ohio, published in the Annals of Science. 

In the above caption I purposely abstain from using the word mineral 
bitumen, as distinguished from that of plants, because most geologists 
deny tbat then exists on the earth bituminous matter not deAved 
ibrough either vegetable or animal life. In a tabular statement, I have 
collected from olF sources of information within my reach, the variotis 
instances where bitumen flows from the rociu, or is embedded in their 
composition in notable quantities. The exact geological position of 
petroleum springs has not always been well determined by traveller. 
it is not eauy, therefore, to construct a table, such as I liave under- 
taken, in which we i^an place full confidence. 

The table embraces 68 cases, extending from the oldest sedimentary 
TT(cks up through the column to the drift, and located in all pordons 
of the earth. 

Itu mpsr-arcuccoui roclu o( ScmDi Ainsrloa. tbc DretucDui of 
Syria, tb« oolIU of Fiiace, aud the Uu of EnrDpc fumlib, out 

of slitT-Eight IGliutuiDea. 

TlM coil Hiiei ud OBrbDnjreroui rooka 8 

TUa Devoniu roclu 13 '■ 

TluSIIuriu 13 " 

n* Mcumorphlc ud Muguslaa S ■■ 

I have classified the cases in the best^roanner the present stale of 
ioformadon in my possessloa admits ; but do not oiler it as in every 
respect correct. For convenience I have terminated the Devonian 
svst«m in Ohio and Xew York, at the base of the Black or Harnilton 
Shales, and commenced the Silurian at the surface of the clifi* or 
Heldenberg lime.ttoncs. In the present elate of the dlscusuon, iC » 
not cosy tu Us the true limit of those geological divisions; and of 
course if wo use the terms Devonian and Silurian, an arbitrary lias 
of separation must be adopted for present pumoses. I have placed 
several instances of biCnmlnous springs in the alluvium, drifl, and tor* 
tijU7 deposites ; but very much doubt whether in every case they do 
not proceed from rabjaCent rocks. 
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s above classed as tertiuT', aOMH 
^ht properly be placed witti tiM'Mf 
known or miscollanwiuB, and also 8 cases of reallj' nnknoim, OkN 
I but 5i iostonceg, wbwe geological relations are deteroiiD^. 

Of tboM 34, 31 are below ffie carbonifenjua and coal-producinj 
rocka ; and 23 arc in or above tbe coal scnea. Of tbc numVr of SS, 
IS are due to the rocks from the liaa upward, 8 only belonging 
coal-bearing strata. 

In the present state of kootrledge. tbercforo, the rocks below As 
coal, produce about four times as much llipid and coagulated bitnaen 
as the carboniferoas ttmia, and one quarter more than all Ihe T<Mdti 
above the Devonian. The mica slate, serpentine and ■iiagnesiaii hrit, 
explored by Mr. Taylor, in Cuba, are doubtless the equivalent of tiM 
Azoic gvttcm of Lake Superior, and lOlder tban the Potsdam Mod 
stone. Mr. Taylor re^rds all the bitudien of the West India Islaodi 
incliidiDg tbc Pitch L^e of Trinidad, as belonging to the same affi. 

In the mine of Consualidod, near Havana, he fonnd aspbaltom in i 
vein or fissure of the metamorphic rock, which at the bottom of the 
shafl attained the thickness of 9 feet. On tbe Tapaatc, and on A 
Matanzas road, he saw it in the same rocks in still greater ma ssea. nliai 
dimensions had been penetrated more than 100 tVet without findin 
the sides. In those islands asphaltum rises to the surface from beneal 
the sea, after volcanic action baa been e-iperieoeed. The great lak« 
of Trinidad, 3 miles in circumference, he considers as supplied Irns 
the rocks of the same age., as those he inspected around HBTWik 
The specimens observed by Mr. Logan on the cast coait of Laka 
Superior were in rocks doubtless not newer than the Potsdam. TbCM 
•treoms of naphtha seen by Humboldt issuing from mica slatp, in the 
Gulf of Cariaco, in Venezuela, were without doubt flowing from tbe 
most ancient rocks, and the same may be said of the gneiss. contttlDtUg 
' I Scandinavia, in which liquid bitumen is found. EvenlhinK 



points to an early, a very ancient existence of bitumen, both coudma 
liquid in the rocky strata of our planet. 

Was it not as ancient as any of the compound substances comptirieg 



The synems composed of magnesinn slates, magnetic iron ore, 
slate, and magneaian limestone, which are so well developed on ljhb 
Superior, In Missouri, and in Sweden, are older than most of (be 
gnwites. Rocka that are apparently of the same age, or at least twne 
ancient than any tracca of animal or vegetable life in Culn, in 
Scandinavia, and in Canada contain bitumen. 

This assertion has not, it is true, a nerfectl^v incontestable hui 
whereon to rest, but a reasonable good foundation, approaching to 
mathematical demonstration. Aside from the facts hereprcsented.A 
assertion is not theoretically a strange or startling one. 

The components, or simple substances of which bitumen is conslitB- 
ted, existed from tbe earliest creation. Oxygen must have b«eti h 
existence as early na the metals; olhcnvise they would be frntnd pot*, 
and in tbe form of i^loys, and not of oxides. We ronst rappmr '-" 
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there was iron ore, lime, silica, magnesia, and other oxides, alkalies and 
earths as soon as there was calcium or silicium. 

Oxygen gas, which constitutes about one-fourth of the mass of the 
globe, must have been primevaL Are not chlorine, sulphur, nitrogen, 
hydrogen and carbon equally ancient ? Is there any rock so old that 
it does not contain sulphur ? 

The dolomites of the metamorphic rocks contain carbon ; and the 
carbonates generally carry about one-eighth of their mass of this singu- 
lar sabstance, which is sometimes an imperceptible vapor, and again 
the hardest kind of matter known. These dolomites are sometimes 
found older than the Potsdam sandstone. Nitrogen may not have 
been found in rocks below the mountain limestone, where it exists in 
tiie form of nitrate of potassa. But nitrogen must have been in being 
before organic life ; for it is one of their component parts, and there 
coold not have been an atmosphere fit for respiration without it. 

Hydrogen is not found in combination with the rocky strata of the 
early geological eras ; but hydrogen must have been present, with 
oxygen, before water could have been formed, and consequently 
before the deposition of any sedimentary rock. If the ancient seas 
which deposited the silurian system, were, as their fossils prove tljem 
to hai^e been, salt, then their water contained chlorides and chlo- 
rine in the same manner as our seas do at the present day. 

All the gaseous substances exist now in a free state in the oldest 
gedimentary strata, and flow out in combination with salts in thousands 
of mineral springs. The thermal springs that proceed from great 
depths in the lowest and oldest rocks, brmg up carburetted hydrogen 
and other gases, and chlorides, carbonates, etc., in solution. Almost 
all the salt wells and the petroleum springs in the above catologue 
evolve gases, some of them pure nitrogen, and salts of various kinds. 
All these kindred substances are found wherever man has penetrated 
the earth or divined its composition, in the oldest as well as the most 
recent formations, and they include all the constituents of bitumen. 

Chemists regard the various forms of native bitumen, whether under 
the name of naphtha, petroleum, seneca oil, mineral tar, or asphaltum, 
as essentially the same compound, mixed with different proportions of 
earthy matter, or exposed more or less to the atmosphere, which coag- 
ulates and hardens it It is an atomic combination of carbon and 
hydrogen — 6 atoms of each. In the atmosphere it absorbs oxygen 
and nitrogen. From the same rocks and the same depths there issues, in 
company with naphtha, petroleum, etc., an inflammable or light carbur- 
etted hvdrogen gas, composed of one atom of carbon to two of hydrogen. 

Having convincing proofs that the elementary substances composing 
bitumen were in existence and universally diff'used in nature oefore 
the production of organic life, with the same chemical affinities they 
now possess and obey, is it philosophical to suppose that they did not, 
when in contact, obey those affinities until after animals and vegeta- 
bles were created ? Is it not equivalent to the assertion that carbon 
and hydrogen did not unite in the proportion of six atoms of each, 
nor of one atom of carbon to two of hydrogen, till after they had 
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been elaborated in the vessela of a pknl, oi 
ma!? Is it not more philosophicnl to revera 
that animal and ve^eiablc life derives its mnterial substance bv • 

Cirer of accretion from what existed before, in a mineral state ; and j 
m gasM coeval with the priraitivo minerals? 

AtlCTIC PtIESOMEyA. 

The folloniDf; inlcrcstinE itcma of suieatiGu inlelli^Dce wo ^Mn 
(h>m the recently published despatdiea of Coin. Uc Clure, the Arctic 
□aviator. When abreast of the HortOQ river, between Cape Batbnrrt 
and Cape Parryjarge volumes of smoke were observed, and the loob-ont 
mtcli reported that he saw several persons moving about dressed in 
white shirts, and saw white teata in a hollon-of thecliET. Anesatuina- 
tioQ of the locality confirmed the existence of the smoke, — which 
proceeded from fiAcen small mounds, of voluanic appearance, Odcupy- 
ug a space of about fitly yards. The entire ground was stronglv ua- 
prcgnated with sulphur ; and the land iu the neighborhood was inter- 
sected by ravines and deep watercourses, varying in elevation fran 
800 to 500 feet. Marks of reindeer wore seen in the vicinity, — and 
the temperature at the time (September the Gth) was warm. Several 
whales and seals played around the ship. The mystery of the whits 
shirts and tents w.-is thus satisfactorily explained : — anditish^Mj 
interesting in a geographical point of view to &nd these vole*- 
ntc appearances at so bien a latiludo. The active volcano discorered 
by Sir James Ros3 in a high latitude in the Anlarctiu regions will be 
in the remembrance of our readers. 

Another discovery of great interest was made on the north of Bank* 
Land, by shooting parties who bad proceeded a short way into tbe ia- 
tenor in search of game. This consisted of" a range of hilln, cmn- 
posed of one entire mass of wood in every stage from petrification toa 
log fit for fire-wood. Many large trees were among il; bat in 
endeavoring to eihuine them, they were found too much decayed (0 
ttand removal. In the vicinity the heads of muslc-oxeii and the well- 
pioked carcases of deer were frequently met with; and there wn 
every appearance of the country being frequented by larsa herds tl 
animals. Since the publication of Capt M'Clure's despatcbes, an offi- 
oiol return, of which the following is a copy, has issued from tho Ad- 
loiralty, thoiriog the game killed by Capt. M-Clure's party betwoea 
Oct 1st, 1850, and April Sth. ISbS. It is right, however, to Mate, 
that the principal port was killed during the spring of this year.— 
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*-It is sappofled that this namber would hare been greatly augmented 
had the ihootiDg parties cone into the interior of the country. 

Another interesting table has been published, showing the monthly 
mean height of the luirometer and temperature of the air on board 
the Investigator, from Aunrust, 1850, to March, 1853 : — from which the 
following yearly abstract is drawn. — 



IflS. K'A. 11*3. 1S33. 

Maximam . . . 8^-650 .... S<>750 .... 31000 .... 30-726 
Minimain . . . 29- MO .... 29030 .... 28 070 .... 29- ISO 
Ifoin .... 29d28 .... 29931 .... 299UG .... 29.960 

Uaximam . . . +5 .... -H>2 .... +52 .... +17 
Kinimiim . — 40 .... — .'>1 .... — 02 .... — 65 

Mean .... 4Cj .... +1-58 .... +0-05 .... —8593 

6TREXGT1I AXD DENSITY OF BUILDING STONE. 

By a series of exneriments recently tried in Washington, under the 
direction of the Orclnancc Board, the spei;ific gravity of various sand- 
stones presented, averaged 1,929 — the best Qiiincy granito, or to 
speak properly, Siunitc, 2,C18, and the Malouc sandstone, 2,591. 

The report of the examining oflicers further states — 

1st — That the sandstone of the capitol broke under a pressure, per 
sqaare inch, of 5,215 lbs. 

2d— Several of t\\i marbles tested broke under pressures varj'ing 
from 7,000 to 10,000 lbs. 

8d — The compact red sintlstone, of which the Smithsonian Insti- 
tute is built, broke under 9,518 lbs. * 

4th — The granite, or blue mi'^aJH^oiis ro'jks employed for the new 
fonndations, broke (as the avemgo of 7 samples) under 15,603 lbs. 

6th — The ^lalone sandstone, 21,105 \hri. 

7th — The most compact Sienitc from Quincy, 29,220 lbs. 

It should be mentioned that the various sandstones were tested in 
the weakest position — with the lines of stratification perpendicular 
to the horizon, as sufili is the way that they arc usually employed in 
baildin^. The marbles and granites were tested in an exactly oppo- 
site position. 

RESEARCHES ON CRYSTALLIZATIO.N. 

M. Lavallc has recently presented to the French Academy a memoir 
narrating some rvmarkal)lc i)henomena discovered, and patiently ob- 
served by hun. All bodies, whose compasition is clearly deiincd, have 
a tendency to crystallize ; in other words, when tlK'y take the solid 
state slowly, their last particles, in grouping themselves, each atler the 
other, are so disposed as to form a mass, whi(rh the mind successively 
decomposes into plane layers, into rectilinear files, and into elementary 
particles. As these are disposed parallel to each other, and at equal 
distances, to be , arranged in files, so the layers are fo^r 





I 

I 



ANNUAL OF 801BNT1FI0 DISCOVBE! 

I Msemblj- of parallel and cfinj-diatant files, so abo paralleKtnn and" 
eqiialilf of distance preside at tlie ai;{;re}racicni of layers whltrb com- 
pose tUo solid niRss. It resulta from this that the crystal is identical to 
Itself throD^hout, and that any pvcn particle afTmls in space, and in 
relnlion to the neighboriag partides, the rame direction aud tho aanw 
relations as every other particle in every part of the mass. This reg- 
ularity' of interior structure is generally exhibited on the exterior by 
characteristic forms, which the practised eye can always detect. 
Varied as they may be, these forms may be reduced to a imall num- 
ber of species, which are called the crystalline system, and in wUch 
are oaturally classed all real and possible crystals. Coaipetent judges 
think nothing is more likely to reveal the eiistenco of tie elementary 
particle than the phenomenon of cryslollixation ; for if the particle 
does not exist in the same form aa that of the smallest acnuble crystal, 
the last particles whose integrity seems necessary to the maintenance 
of the properties of the body, must have particuhir and fiied direc- 
tions. Be this as it may, we shall (perhaps) never see the particle 
itself; but this in no way lessens the interest of the phenomena con- 
nected with tbe mysterious operation of their free aggregation. It is 
to this point M. Lavalle's eipcrimenta were made. Among a good 
many curious experiments, m! Layalle took an alum crystal, a perfect 
octaed ; he destroyed one of the six summils, and so made a square 
&ce, parallel to one of the faces of the correspondiofi; cube ; then 
placing it upon this face he abandoned it in the bottom of a vase, 
containing a saturated solution ; the crystal increased as usual, with 
perhaps what may be called the exception lliat a tace exactly like the 
■quare iaee on wbich it stood, was spontaneously produced on the 
opposite summiL Thus was confirmed, bv a striking example, that 
great law of symmetry which, in natural crystals,' always oppotes 
symmetrical laces. Another of his experiments was cutting away the 
angular edges of a crystal and tlie faces, so as to destroy completelv 
all traces of its original form, But it muEt not he supposed that, tbu 
will destroy its ori^nal nature ; ita structure will still rem^. The 
experimenter has but to re-plnnge it into the dissolution where It wai 
formed, to see it complete itself and cover again its angles and faces. 
It may happen, however, that this sort of restoration prooeeda loo 
rapidly, and that numerous nnall crj'stala shoot on the surface of tlia 
altered crystal. This gives a new piece of information ; for all tbCM 
■mall crystals have a common direction, which coineides with that of 
IS from which they spring — thus demonstrating the conatancj 



matancT 



process o 
Nay, it \t 



IS of formation be broken olT, this Icea will be prompdy repaired. 

' is further seen that if a crj-slal is broken into fragments, each 
iranment soon reproduces in the saturated water an entire ciratal, 
imitating !n this respect that manel of organization which, of ooa 
polj-pus, divided into sevetal parts, makes m a few days so many 
entire polvpi. Curious phenomena are produced when a crystal ii 
tnnsfemd from one soltition to another. ~^~ 
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ON SO!«E PHENOMENA OF CRYSTALLIZATION. 

Sir David Brewster, at the last meeting of the British Association, 
after stating that crystals of titanium within quartz had been long 
known and attended to, drew attention to the fact that regular crys- 
tals of tourmaline, titanium and quartz had been discovered by him 
within mica, amethyst and topaz. That in some instances these crys- 
tals had been found grouped in very regular figures, and that the 
groups of crystals were sometimes distributed over what were obviously 
surfaces of inner crystalline forms of exactly the same shape as the 
entire crystal, from which the author drew inferences as to the orig- 
inal growing of the crystal. 

CURIOUS EXAMPLE OF CRYSTALLIZATION. 

At the British Association, some curious crystals were exhibited by 
Mr. J. Pearsoll, which were obtained while searching the coast of 
Africa, between Saldanha Bay and the island of Ichaboe, for guano 
deposits. The crystals are of carbonate of lime, inclosing sand ; 15 to 
20 per cent, of sand is obtained from some specimens. The crystals 
are very hard, and have sharp cutting edges, so as to make it a painful 
task to walk upon them. The beach was covered with crystals to the 
extent of miles; and was from one-half to one mile in breadth. 
Some of the specimens are from four to five inches in length, and with 
surfaces showing a thickness of half an inch, and from two to three 
inches across the plane. The report given was that some of the crys- 
tab protruded up from the sands so far as to wound the ankles and legs 
without great care in walking over them. Some crystals seem to be 
opaque, with the sand inclosed except at the edges. Carbonate of lime 
and magnesia, with small quantities of saline matter, common salt princi- 
pally, can be obtained by breaking them up in distilled water. They are 
entirely soluble in diluted nitric acid. Mineralogists and chemists are 
perfectly well aware of the stony substance called Fontainebleau sand- 
stone, in which the sandstone is found having forms of crystals of 
catrbonate of lime. The crystals exhibited show the grains of sand 
of the beach inclosed, without altering the general form, and also 
that the crystal has, at its base, adapted itself to the sand and other 
crystals. 

ARTIFICIAL FORMATION OF MINERALS BY IGNEOUS ACTION. 

Prof. Hausmann, of Gottingen, has recently published a memoir on 
the formation of minerals in and about furnaces by furnace action. 
He enumerates the tbllowing varieties observed by him : Silver, lead, 
copper, iron, bismuth, lead-glance, blende, oxide of zinc, red-copper 
ore, iron-glance, magnetic iroa ore, crysolite, pyroxene containmg 
alumina, Humboldtite, orthoclase, lead-vitriol, and arseniate of nickel. 
Brown, yellow, green, and black blende were observed formed in the 
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faniaccs of the Lauten valley, Eartz, in regular octahedrons and I 
dodeuaheiirons i abo in lamellar and radiated concretions. Lead- 
glance, he inrorm9 us, is often formed by sublimations in the chimnevt 
of furnaces, and the crystals are cubical with the usual cleava^ ; nod 
cryBtals of magnelic iron sometimes incn;st cavities in tha stone or 
brick-work of the fumacea. 
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The foUowiiu; communication has been read before the French 
Academy, by M. de Sanarmonl, 

Geology has means of inveali^ation which are peculiar to iMel^Bod 
now comprehend a certain number of special truths definitely acquired 
to science. It is thus that geoteo°^ has been able, without foreign 
aid, to characterize the manner of the formation of the sedimentaiy 
ivcks, and to arrange them in series; it is thus that it boa succeeded 
in distinguishing in crj'slalline rocks, and in metalliferous repodtoiic* 
different classes of which it can assign the probable origin ; and in n 
&r as it bas not drawn conclusions too far removed from its fundamen- 
tal principles, its anticipations have been almost always confirmed bj 
experiment. Jt is to mineralogical chemistry that gedt^ owes die 
nseful experimental control of its rational conceptions. Crystalline 
minerals have, in fact, a complete chemical origin; and a tnore 
thorough study aod knowledge of them mnat be advanced by cheaueal 
experiment. 

Cbemiatry, then, can do much for geology by lending its means for 
ex|>erimont; but upon the condition of itselt remaining porelj geo- 
It^ual, and of borrowing in its turn particular means of stndy, and 
the general data which the science a priori has collected apm all 
the conditional peculiarities of structure, relative portion, anodotum, 
or mutual excfusion, to which certain mineral species must needs | 
be subject In a word, it is necessary that all the circumstaam 
where the natural operation has left, characteristic traces, discoTerad 
by the geologist, should reappear in the artificinl operation of lbs 
chemist. 

The experiments, then, of mineralogical synthesis should embrace 
thediflerent groups of mineral species which are united in natnre, and 
should support themselves upon certain probable geological indnotioBS 
concerning the formation of the beds which they inclose. Certain 
isolated species have already biien obtained, and principally tboea 
which appro:dmatc to the Usual products according to the dry method. 
I have attempted to do more, and to discover some indices of the gen- * 
era! causes which have originated the ditferent claises of metalliferoai \ 
beds. I commence this problem by the stud^ of the roncretionarf . 
veins which approach most nearly to the existing formations, and ma I 
principles I have just explained have been the starting point of the ' 
nsearches I am about to submit to the Academy. , 

3^ concretionai7 repositories seemed to be formed by aolntiDa ; 
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the mineral species we there find would then be the products of the 
inmiid methoQ) derived from liquid deposits, and to a certain extent 
may be compared to ceysers and thermal springs. Moreover, the 
principles most general^ prevalent, even at the present day, in these 
springs, are the carbonic and hydrosulphuric acids, the alkaline salts, 
and amongst others the carbonates and the sulphates ; these then are 
the reagents I propose first to employ. But amongst the different 
influences whicn may modify in the subterranean canals, the usual 
chemical reactions, we must undoubtedly reckon first pressure, and a 
temperature increasing indefinitely with the depth; and I have 
endeavored to realize this double experimental condition. It is very 
evident that this creates numerous difficulties ; and we must not be 
surprised if the crystalline state of the products thus formed is some- 
times imperfect, and always microscopic. Besides, it is not the size of 
the crystals which results from such problems, it is the mere fact of 
their creation ; and in order to obtain more, all that is required, is 
time, space, and rest — powerful means which belong to nature alone. 

The method I have pursued essentially consists in producing all the 
chemical reactions in a liquid condition, and in glass tubes, hermeti- 
cally sealed, heated from 100° to 350° C. I have almost solely em- 
ployed solutions of carbonic and hydrosulphuric gases, of bicarbonates 
and alkaline sulphurs, alone or mixed in variable proportions ; I have, 
then, I repeat, as a starting point, the composition of mineral waters. 
and their most energetic principles. By these means of procedure I 
have artificially formed a great number of natural compounds. Each 
fiunily of minerals generally group themselves around a common gen- 
erating i^nt; so that we might then classify them thus in relation to 
the presumed composition of the thermal depositions which have served 
to produce them. I do not wish to make this approximation too abso- 
lutely; as it appears to me to go beyond the immediate interpretation 
of the &cts ; and I shall limit myself here to the mention of the com- 
pounds which I have obtained, and the difierent classes of minerals to 
which they belong. 

Native Metals. — Copper and silver, mixed but not combined, as 
observed in certain mineral repositories in North America. Native 
arsenic. 

Oxides, — Red iron ore Fe' O'. Quartz Si O*, in regular six sided 
prisms, acuminated with six planes, with strise, and sometimes with 
unequally-developed acuminating planes, so frequent in natural crys- 
tals. Red copper ore, or red oxide of copper, in red shining translucent 
octahedrons. 

Carbonates, — Carbonates of magnesia, of iron, of manganese, of 
cobalt, of nickel, of zinc, of copper or malachite. 
' Sulphates, — Sulphate of baryta, in the primitive form. 

Sulphurates. — Realgar, in transparent crystals, with the colors, 
lustre and form, as in mineral vems. Sulphuret of antimony, in 
acicular, shining, metallic-looking crystals. Sulphuret of bismuth with 
similar characters as the preceding. Sulphurets of iron, of manganese, 
of cobalt, of nickel, of zmc, of copper. These last \&ftxv.^^\i^<^ ^«x^ 
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massive, as is tha ease wiili those prepared ia our laboratories ; but it 
^peara that the hyilro-aulpliurii: acid, under certain conditions of 
perature and pressuro, is a solvent of sulpliurets, and a general ogcnl of 
crystallizatioci. Tbii properticsof tLls acid explain the accnmulatkin of 
naUllie aulphureU in the deep parts of mineral repositories, and of . 
inetaUii; cBrbonatcs near their crop, or outgoings. Aniuio sulphtueti > 
■nd antimonio sulphurcts ncrc also formcil. 

Concliaioni. — I It^ proposed to e^tablisb, upon experimenlal 
proofs, the controverted, and, as I thlulc, verj' probable OjunioDi , 
which atCiibutes the filling un of the conurctionary veins to jncnutiog 
tbemml depoatioos, and to show that the funnationof agreat Dumber . 
of minerals whiuh wc there meet, nhether they be crystallized or . 
amorphous, do not always pre-suppuse conditions or agents fkr rsr 
tnoved from the aeCual existing causes. We thus, in fact, perceive UiM 
the two principal elements of tbe most widely-extended Ibenul 
iprings, tbe sulpburetf and the alkaline bi-carbonates, have sufficed la 
produce twenty-uine distinct mineral species, almost all ery>fajli«id, 
oelon^ng to all the great limiilics of the ebemleal compounds p0C«- 
Uar to coQcretianary oedd, eai:li of which bos some reprusentativet in 
mj experiments. Means of synthesis equally simple, applicable how- 
ever to compounds as variable, give certainly a great probalnlitjr b . 
the speculative ideas which have directed me in these researches. U 
will moreover be necessary to diversify them to a much greater extend . 
and when we shall in the same maimer liave studied the different 
chemical agents, and the iiiflutnoes of every kind which can niodifr 
their elTects, we Bha,ll undoubtedly succeed m 'Icfining the probatw 
condition of the formation peculiar to each class of met^liferouibedi; 
and in tracing their origin step by step, in the same order of systemmtio 
experiments, we may fimilly arrive at tbe crystallized rocks whiclli 
associate tliumselves to IheBc beds by methods nnd phenomena ef 
continuity which It is impossible tomislakc. 



In a communication on the above subject presented to tlie Britisb 
Association, by Mr. J. Calvert, it was stiktod that gold wus found io 
Sarty countjes in those island^ and over an area of 30,090 square 
miles. He thus claasified the gold re^'ons : — The ^Vc£t of EnjHaadi , 
North Welsh, Mid-England, NorthumbriaD, Lovrbtnd, Highland, ^ater, 
and Lcineter. In Cornwall, the tin-streams, which were of the uma 
comjKJsition as gold diggings, had long been known to contain nugaeto 
and coarse dust, or hops of gold, but had only been slightljr wonad 
by Sir Christopher Hawkins, at Ladoch. The largest 0>muh uii||^, 
was not worth more than about ten guineas. The Cornish difbnctl. 
were very rich in gold. The Dartmoor district contained gold in ill 
northern and southern streams. A miner, nameit AVcllington, got , 
about iOl, worth of ^old, at Slieepston, ami ilr. Calvert had obtuned 
gold from the grnuiCe by this proiie;^. In tbe West Somerset wen 
ibor companies for working gold ores. From 3S tons of Poll 
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ores, 102 ounces of gold were lately reduced, bein^ at the rate of 16 
dwts. per ton, or twice the rate of the 'St John del Rey ores. The 
South of Scotland district had only been worked for its river deposits 
in Clydesdale and Nithsdale, but in his (the lecturer's) opinion it ex- 
tended throughout the lowlands. Gold was found in above forty 
brooks or gulBes, and all of the miners have gold for sale, obtained in 
their holiday excursions. Mr. Calvert mentioned that in the manuscripts 
of Queen Elizabeth's time the diggers relied on keele, a reddish earth, 
as an indication of gold, and the miners do now. He has seen it also 
in Westmoreland, and had recognized it also in Australia and else- 
where. At one place the miners, two years ago, got gold, which at 
Glasgow they sold for 42/. The Highland gold regions were unex- 
amined. Gold localities had been reported in Aberdeenshire and 
Sutherlandshire. The Wicklow diggings were only shortly referred 
to. It appeared, by returns obtained from the Dublin goldsmiths, that 
the present supply of the peasantry was about 2,000/. a year. In Uls- 
ter the peasantry work the aura or gold mountains in Antrimshire ; 
and the Mayola streams in Londonderry yielded gold. The yearly 
produce of gold in these islands was now abont 5,000/. a year, which 
might be largely increased. The number of gold bearing streams 
known was one hundred. Gold had been found in nearly all the 
clay-slate districts. Many of these were worked in the Middle Ages, 
and probably also by the Romans. Gold, in ores, was found associa- 
ted with silver, lead, copper, iron, and zinc ; with quartz, granite, 
date, oxide of iron, sulphate of iron. These ores have only been 
worked of late in Devonshire and Merionethshire. The washing of 
eold-stuff in our home districts was very rude, and not equal to that 
m Australia, nor had there been for a long time any deep workings. 
Many rich gold ores were thrown away, and much metal was pro- 
duced from which the gold was not refined. The only two gold-fields 
which had yet been worked had yielded considerable amounts. The 
Lanarkshire district from a quarter of a million to half a million, the 
Wicklow above 100,000/. The largest known nuggets were 3lb. from 
Lanarkshire, and others of2^1b. from there and Wicklow. Mr.Cal- 
Tcrt concluded by stating that he considered the clay-slate formations 
of Canada would soon be discovered to be <& vast gold-field. 

ON THE COMPARATIVE RICHNESS OF AURIFEROUS QUARTZ AT 
DIFFERENT DEPTHS OF THE SAME VEIN. 

At the British Association, Dr. J. H. Blake stated that no shaft had 
yet been made in California deep enough to test the correctness of the 
opinion that auriferous lodes diminish in value as they descend, but he 
described a circumstance which seemed to confirm that view. A hori- 
zontal mass of auriferous quartz was discovered in Grass Valley, 
which measured 60 yards by 45, and was from 6 to 18 inches thick; 
in the centre it was depressed 10 yards below the surface, its edges 
cropping out all round. Every part of this mass had been removed, 
and was fonnd to contain 1 oz. or 1^ oz. of gold lo tVi^ \»ti\ QTi^^'^rcN. 
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trag extremely rich, aSbrding 60 ox. to the ton. 
this quart* voin could bo fbund in the valit'y or surrouniliiig hilU, 
at Bonio (tUtanL'e abovo a similar veiu occiirrcd in which the proportion 
of gold was niiich gmallcr. In another locality & more than atMoga 
amount of ^Id had been obbuncd from a loda which appoarcd to 
huvG buen the upper pirC of a vein. Tho writer had never k«anl tt 
" iii^!gi.'ts" boiug tbund ia mining operations. 

llr. Strickland stated, that it was a popular opinion with the Sibo- 
' -a that auriferoua veins were richest near the snrfacs ; but 
lot the cose with other metals, nor had any reason bma 
assigned Ibr the beliet'. The muteriids in mineral veins bad been ds- 
posited by chemioal action from water flowing through themi and 
probably rising up from great internal depths. lie sug^cetled, thai 
the diminution of temperature or of pressure near the sur&ce ffli|!ht 
have caused a greater deposiljon of gold in the upper part of the 

Trof. II;irkness remarked, tbat lead veins in Scotland were at 
low down as in the upper part. 

COLD tH8COVEnil^3. 

Gold has been found in conaiderablo quantities iti Arkansas, on llie 
banks of the Ouachita river. Gold in small quantities hasbeenfooad 
in tUe valleys, on the hill-tops, and indeed almost everj-whero whera 
search has been made. Scarcely a rock con bo tbund that does not 
contain some si^ of gold. 

Gold in Maine. — During the past year, gold has been obl«ned 
in the towns of Madrid and Salem, Maine, on a small stream, known 
as the Sandy river. The amount whieb a man is able to obtain in ■ 
day, averages from one to three dollars in value. Thi) gold is fonnd 
in fine black sand, in pieces ranzing from tbe size of a wheat kernel 
to the smallest perceptible particles; though pieces are said to have 
been tbund as large as a kernel of com. 

Gold ill Vermonl. — Kev. Zadock Thompson gives the rollowinC' 
account of the gold deposits in ihe town of Bridgewator, Vennn^. 
He says : " The gold is found in the range of taJcose slate and itc~~~'*~ 
which is known to extend t^irough the entire length of the Stats, 
north to south. This range passes through Bridgcwater nea> un 
middle, and the gold locality is out a short distanee mim the center c^ 
the township, towards the southwest. The gold is disseminated TO^ 

Xring^y in veins or seams of quartz, and is associated with th* nit- 
■rets of lead, iron and copper. The strata of slate, beti " 

which the quartz is interspersed, dip some 5S degvecu towards tba 
and the seams of quartz vary much in thickness, and are son-- 
irregular. Gold has yet been foulid in only a few of thuise seat 
roost of which lias been obtained was from a nngie seam, in 
several hands are now at work. This i:t from ten to twenty 
wide, and suine portions of it are tilled very abundantly with galeU|i 
or sulphuret of lead. At a blast mode in this seam while I was f ~ 
. tent, more than one hundred pounds of pure galena were thtQwa 
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with the c^aartz, together with some sulphuret of iron, and a very few 
■mall particles of j^old : but whether gold or lead will here be found 
in sufficient quantities to pay for working, is yet problematical." 

Crold in Australia. — The actual production of the precious metal of 
this new and wonderful gold field has thus far proved fully up to the 
wildest calculations entered into in 1852. The ascertained yield of the 
Melbourne mines to the 31st July, amounted to 53 tons weight, or 
inexact Federal value, to $25,312,800! And at the Sydney mines 
to Si 2,500,000.. A further sum of $5,000,000 is set down to Adelaide, 
South Australia, though thence taken, for the most part, by miners from 
the Melbourne district. The aggregate, therefore, stands thus : — 

At Melboarne 53 tons .... $25,312,810 

At Sydney 26 '» .... 12,500,000 

At Adelaide 11 " .... 5,000,000 

Grand total . . . 90 " .... $42,812,800 

As considerable interest is felt at the present time concerning the 
diffusion of gold over the earth's surface, it may be interesting to our 
readers to be informed of the results of an investigation of that subject, 
which is now being carried on at the Government School of Mines. So 
&r as that investigation has extended. Prof. Piercy states, that a sensible 
and visible amount of gold has been extracted from every variety of 
Britbh and foreign lead, as well as every specimen of litharge, minium, 
white-lead, and acetate of lead, which have been examined. It has 
also been extracted in very seotible proportion from commercial 
bismuth. Between thirty and forty determinations have already been 
made. 

EARTHQUAKE INDICATOR. 

M. Ratio-Menton, a gentleman connected with the French diplo- 
matic corps in the Argentine Republic, has recently communicated to 
tibte Paris Academy of Sciences, by a letter addressed to the French 
Minister of Foreign Affairs, a sure "means of learning the approach of 
an earthquake. According to this gentleman, the earthquake indica- 
tor is nothing more than a magnet, to which is suspended, by magnetic* 
attraction, a little fragment of iron. Shortly before the occurrence of 
an earthquake, the magnet temporarily loses its power, and hence the 
iron falls. According to M. Ratio-Menton, the accuracy of this indi- 
cative sign has been thouroughly tested by a highly educated Argen- 
tine officer. Colonel Epinosa, during a residence of many years at 
Arequipa, a region where earthquakes are very frequent. Independ- 
ently of the authority of the communication, arising from the respect- 
abihty of the communicator, and from its being published in the 
transactions of the French Academy of Sciences, the result is nothing 
more than might have been suspected from theoretical considerations 
of the alliance between electricity and magnetism. A disturbance 
of electric power has long been known to be associated with earth- 
quakes. 
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The fbUowing memoranda of eartluiuaki^ have been 
KoTcmber 2il, 1852. 

Nov, S. Shock or earthquake at Kiuhraond, Petersburg, and Socilb- 
»aie, Va., at G 35. P. M. 

6, Shouk of earthquake at Santiazo de Cuba, in the night 

a. Two shocks of oarthqaake at Reagin, Sicily, in the morning. 

9. Shock of earthquake at Liverpool, Eoglanu, and Bubiirba,iacltu]- 
ing MattL'hcster 31 milesdbtant— its greatest force was along tlie river 
andpartioularlj' at Boolle — at 4,30, A. M.; also over a large portion of 
Ireland. 

10. Earthquake shocks and seaquakes at Amboyna, E. L 

16. Shoi^k of earthquake at Bitiida Nuiro, and othur Inlands of tlic 
E. I., at 7 40, A. M.; and at S, A. M., a sea<iuake. 

17. Shock of earthquake at Lima, S. A. 

19. Shock of earthquake at Valparaiso, S. A. 
S3. Shock of earthquake in Cahrornia, aeenmpanied with thondu 
and lightning and the bursting of a lake, a little before midnight 

24. Shock of earthquake at Lake Merced, Cal., and the waters par- 
tially discharged through a fracture supposed to be eaused by llu 
earthquake. 

25. Severe shock of earthquake at Port au Prince in the night 
2G. Shocks of earthquake at St Jago dc Cuba, at 3 as, A. M., at 4, 

and 7, A.M., at 2 25, P. M., followed tiy cholen^ smallpox and fover. 
Shock at Jamaica; severe shock at Portau Prince. Earth and tea- 

Iuakes at Ceram and Aniboyna about 8 30, A. M.: about Teniate and 
Jaebrian at 8, A. M. 

27. Smart shock of earthquake at Salem, Mass., about 11, F. M; at 
Exeter, N. H., shaking houses and chimneys ; an explo«on and nar 
heard at Newbnryport, Mass., and alons the vallcv of the Merriowt 
at 11 45, P. M.; at Beverly. Wobum, Groton, and Wenbaw. ISam, 
and DanvcTSy Amesbury, TopsHeld, Hamilton, Ipswich and Pw*- 
mouth: at Lima, S. A.; aL<o at sea, at 7, A. M. 

■ 23. Earthquake at Sun Diego, Cal; Fort Yumn, Cal., at 12 aO, M- 
loRod by more than a doiien shocks in the course of a day or twoal 
Campo Yuba, on the Gila. CaL, at 12, P. M., and during the real of iha 
day and evening more than a dozen slight shocks were felt Abow 
the Colorado River, Mexico; a vessel on the sea at onetime b^og 
hi^ and dr}' ; the e^irth thrown up and banks thrown down. 

Dec. 4. Earthquake at Acapuico, S. A., the fint ehock about lO ID, 
P.M. 

G. Shock of earthquake every hour or so at Acapulco, S. At — 
Shock about II, P. M., at Campo Yuma, on the Gila, Cal. 

Dec. C, 7, S, 9. Shocks of itarthquoke every hour or so, at Acu»Bt> 
CO, S. A. 

10. Two slight shocks of earthquake at Kindlon. Jamaica, in A>U. 
■ "• ' f an earthquake at Carlton, Orleans Co., N> V.,at.Ar 
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I Sbockofeartbquakeat 
BDt as the shock ol 

.. Shock of an earthquake at Acapulco. 

. Shock of an earthquake at Batavia and BuitzenzongiErawang, 
V Utgelang, Banlam, BaDj-amoas, Tagal and Pckaloog, and in the 
Ltmjraog District. 

SI. HeBTj shock of earthouako at Batavia, Java, E.I. Shock at 
■n, Uu 480 s._ Ion. 105° is' ^„ lasted for two miuutes. 
■tlS. Shock of earthquake at Los Angelos, CaL 
^|n. Two slight shocks of earthquake at Holffuin, Cuba, 
^^mn- 5, 1S53. ViolcDt earthquake at Fo.^ aod Bayonne, in the Prr- 
H|Ee>; a few hours after, a snow storm covered the whole country with 

7. Three shocks of earthquake at Conception, Chili, accompanied 
hj loud noises and suffocating heat. 

8. Shock of earthquake a1 MiUedgevillo, Ga. at S 40, F. M. 

11. Slight shocks of earthquake a"t Santiago, Cuba. 

12. Two shocks of earthquake at Fayal, Azores, in the night — one 
quite heavy. 

■5. Two violent shooks of earthquake in the Pariahea of Ardora 
1 Vadersrtl, Sweden, accompanied by violent thunder shoi 
J were also felt at Jeutisoe and Dele bo, Sweden. 
. Slight shocks of earthquake at St. Kitts, W. I. 
'. Slight shock of earthquake at Sl Jago dc Cuba. 
_ , Slight shocks of earthquake at St. Jc^ du Cuba. 
S9. Shock of earthquake at Santa Barbara. 
ao. Sliock of earthquake at Woodstock, Va. 
Feb. 1, Slight shock of earthquake at St. Jago de Cuba. 

9. Two shocks of earthquake at the city of Guatemala. 

10. Severe shock of earthquake at Belize, Honduras. 
March 12. Shock of earthquake at Watertown, Jefferson County, 

N. Yt and vicinity, at 2 10, A. 51.; at Lowriljo, Lewis Count)-, attended 
by a knid explosion 1 at Copenhagen and Martinsburg, Lewis County, 
N. Y.. at 2 30, A. M. 

13. Shock of earthquake at St Catharine's and Niagara at 5, 
four shocks at Grimsby, Jordon, Thorold, the Falls, Quel 
Fortltlissitsangua, all Canada; atl^wiaton, Niagara Co., about 5, A. M. 

16- Shock of earthquake on Salt Plains, at Iquique, Peru, S. A. 
!7. Slight shock of earthquake at Brecon, Wales, at 1 1 j, P. M. 
Feb. S. Shocks in Sweden and various parts of Norway. 
10. At Belisle, and throughout the month shocks were frequent id 
Central America. 
"V^aiarch 12. Watertown, N. Y. 

", At sea, noticed by U. S. ship Portsmouli, lat. 8" 10', Ion. 84° 4'. 

^iril 9. At Naples and vicinity. 

t, 10, IT, 23. At Shanghae, China, the hut an earthquake of great 
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2. In Western Pennsylrania and New York. 

5. Great earthquake of Slilraz, Persia. 

6. Wcalern Pennsylvania, 
S;, Sa. At thci Couury lilanils. 
Junu 2. At Acapult'o. 
IT. Fortlaud, Maine. 
20. do. do. 
Aug. Buring the month carthqaakes were frequent in Guatemak 

17. At New Bedford, Mass. 

18. Throughout Grcete. 
33. At Athens and Tbebes, Greece. 
Sept II. At Port au Prince ; at New Orleans and the Gulf Cout 
30. HiTongbout Greece and European Turkey. 
Oct 2. At Kincston, Jamaiea. 
4. At KH 300 miles west of the island of Jars. 

7. At Athens, Gree(.'C. 

23. lu Oregon and the Northwest Coast of America. 
Throughout the month of October, cnrthquakes were 

the Crimeii, an'ompanied with frequent volcaclu eruptions. 

Not. a. At St. Jago de Cuba. 

18, 31. At SuD Franeiseo and San Jose. 

A terrible earthquake destroyed the city of Shiraz, Poin», on thl 
3d of May, 15,000 perishing in the ruins. This eartfaf^uake dried np 
the river Zsianderood, upon which the town of Ispahan depended liv 
its sup[>iy of water. Tins cakmity was followed b^ .t flight of locAu, 
whiuh, in a few hours, destroyed vegetation ; and following tbe«e, wu 
an inundation which did great damage ; — and with all this, the cbolem 
morbus set in at Teheran, carrj'ing off !50 persons daily. On ibe 2d 
of May, shocks of earthquake were felt at Waahincton City, on tba 
Potomac; Lynchbui^, Va., on the James River; Wheeling, Va., on 
the Ohio River, and at Zanesville, Ohio, on the baaks of the Mu*- 
kingum River. The diflereoce in longitude is about equal to the diA 
ference in clock-time between ShiroE and Wa9hing;ton. The eudh 
qusko was, therefore, simultaneous in both hemispheres. On the iih 
of May, a severe earthquake was experienced in the island of Anli- 
gva; and on the 3th, ashock was felt at Newcastle, Fa. 

Since November Slst, 1S52, up lo Angust 1853, there were ^^^T" 
two shocks of an earthquake within the limits of California. Tu 
effevts of these continued shoi^ksliave been confined pKncipally b)t^ 
southern secljon of the State, and have, therefore, excited but littla 
attention, although entitled to much more than lias been elicited. Tba 
efiecis on the desert have been considerable ; so much so tluit At 
waters of the New Uivcr, the Big Lagoon, and other waters, wUch 
mado tlieir appearance on tliu surface in 1S43 andt849, hatQ.B 
disappeared, and in their places volumes of sulphurous and el*" 
sulphur have appeared. 





FRE(JfEXCY OF CAltTnQfAKES. 

A eotreapondBDt of the New York Courier, who keeps hourly llier- 

netru^ olHervatioiia, says, that earthquakes produce changei in the 

osphere that rcsls upon the earth, and exert an intluenco upon it 

\ Ita greater and wider extjiat than persons who are not in the habit of 

observing lh« pheaomeiu in counexion withatmoBphericehauges bare 

pcnerally supptMcd. 

" Within uie field of our research, during a period of fifteen months, 
I'ommeDcing with Jadiuuj, ISsa, andeniiinji with Maroh, 1853, (four 
hnDdreiland fiily-fivoconKCUtive days,) wo have recorded earthqnakei 
titat liave beea active on one hundred and seventeen of these days, on 
each of which tha place and places whore the earthquakes were felt 
are particularly stated, and the day of the month dso. In additioD to 
ihese thus particularly npecifii^d, we have recorded many carthquakei 
during the same fifteen months; the places where they were felt are 
!tnted, but the day of ^e month could not he ascertained front the 
published account ; and others also, in considerable nunibers, where 
ucilher the day of the month nor the month of the year is mentioned, 
but which were nitlun the raid fifteen munthit. 

" The field of our research embraces but a small portion of the jjlobe. 
Large dinricts of our earth aro uninhabited, and of the inhabited dis- 
tricli there are many where there are no intelligent minds to observe 
and moke record of llic phenomena, and others where there are no 
newspapers to convey intelligence. 

'■The coacluMon we have arrived nt from these observations, made 
without any interruption for a series of years, is that all the great and 
suildcii chnnges of the temperature of the atmosphere are produced 
by llie earth, and these changes aifuct those who breathe it both pbyti- 
cidly and mentally, to a greater or lesser extent" 

)r FOSSIL KEPTILIAS R 




KTfcelbUowingiaanabstraet of alecturcby Sir Charles Lyell on the 
■Nvre subject, before the Royal Institution of Great Britun. 
^Xhs entire thiekncss of the carboniferous strata, exhibited in one 
rnpled seclion on the shoreH of the Baj; of Fundy, in Nova 
at a place called the South Jo^i^ns and its neighborhood, wm 
. wned by Mr. Lojtan to be 14,570 feeL The middle partol' this 
tt*eries of strata, having a tbifkness^f UOO feet, abounds in fossil 
9 of erect trees, together with root-beds and thin seams of coal. 
I coal-bearing strata were examined in detail by Mr. J. W. Daw- 
„n of Pictou, and Sir C. Lyoll. in September lost {185-2) and among 
Other results of their invea'tigations, they obtained satisfactury proof 
that several sipllariK, standing in an upright poution, or at right 
ai^et to the planes of atratification, were provided with stigmanv M 
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TooU. Such a relation between eigillarite and stignmriaj had, it ia tnie, 
been already established by Mr. Binney of Manubester, and bad bcfui 
Bospected some years belore on botanical grounds by M. Adolpho 
Brongniart ; but as the fact was still doubted by wme g€«l<^Bt« both 
in Europe and America, it vras thought desirable to dig out of the 
olifis, and expose to view, several large tranks with their rootsatlacbed. 
These were observed to bifun'ale several times, and to send oat root- 
let! in all directions into the clays or ancient soils in which they had 
grown. Such soils or uuderclays with stigroariio afford mora concln- 
give evidence of ancient terreslrtal surfaces than even erect trees, a* 
the latter might be conceived to hare been drifted and fixed like SMiff 
in a river's bed. In the strata 14,000 feet thick, above mentioned, r<»»- 
bearing soils were observed at sixty-eight diiferent levels ; and, liks 
the seams of coal which usnally cover them, they are at present the 
most destructible masses in the whole cliff, the sandstones and lamio- 
■tcd shales being harder and more capable of resisting the action of 
the waves and the weather. Originally the reverse was doubtless true ; 
for in the existing delta of tho Mississippi, the chiys in which inno- 
mcrabln roots of swamp trees, such as the decidaous cypress, rvnify in 
all directions, are seen to withstand far more effectually the excavat- 
inn power of the river or of the sea at the base of the delta, than do 
beds of loose sand or layers of mud not supporting trees. This fiw 
may explain why seams of coal have so ol\en escaped denudation, and 
have remained continuous over wide areas, since the roots, now turned 
to coal, which once traversed them would enable them to resist a cur- 
rent of water, whilst other members of the coal formation, when in 
their original and unconsolidated state consisting of sand and mud, 
would be readily removed. The upright trees usually inclose in thdr 
interior pillars of sandstone or shale, or bolh these substances altcraat- 
ing, and these do not correspond in the thickness of their layers, or in 
their omanic remains, with the external strata, or those enveloiriog 
the trunks. It is clear, therefore, that the trees were redoccd while 
vet standing to hollow cylinders of mere bark, (now changed to coal) 
into which the leaves of ferai and other plants, with fragmentsofstenis 
and roots, were drii^«d, together with mud and sand, during river in- 
undations. The slony contents of one of these trees, nine feet high 
and twenty-two inches in diameter, on being examined by Messrs. Daw- 
son and Lyell, yielded, besides numerous toesil plants, some bones and 
teeth which they believed were referable to a reptile ; but not being 
competent to decide thatosteological question, thev submitted the speo- 
imens to Dr. Wyman, of Harvard University, "that eminent anUo- 
nuBt declared them to be allied in structure to certain perennibrantkt- 
ate batrackiann of the genera Menobranchus and Mtnopnma, sneciea of 
which now inhabit the lakes and rivers of North America. Thisdeter- 
1 afterwards confirmed by Professor Owen, of London, who 
! resemblance of some of the associated flat and sculptured 
I cranial plates, seen in the skull of the Archtgosaurat and 
In the same dark-colored rock. Dr. Wyman detected 
rertebrs, which from ibeir fcom and transvetM pvo- 
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oestes lie regards as dorsal, and belieyes them to have belonged to am 
adult individual of a much smaller species, about six inches long, 
whereas the jaws and bones before mentioned are those of a creature 
probably two and a half feet in length. The microscopic structure of 
these small vertebrae was found by Professor Quekett to exhibit the 
same marked reptilian characters as that of the larger bones. The 
£)fi8il remains in question were scattered about the interior of the trunk 
near its base among fragments of wood, now converted into charcoal, 
which may have fallen in while the tree was rotting away, having been 
afterwards cemented together by mud and sand stained black by car- 
bonaceous matter. Whether the - reptile crept into the hollow tree 
while its top was still open to the air, or whether it was washed in with 
mud during a flood, or in whatever other manner it entered, must be 
matter of conjecture. Foot-prints of two reptiles of different sizes 
have been observed by Dr. Harding and Dr. Gesner, on ripple-marked 
flags of the lower coal measures in Nova Scotia, evidently made by 
quadrupeds walking on the beach, or out of the water, just as the 
recent Menopoma is sometimes observed to do. Other reptilian foot- 
prints of much larger size, had been previously noticed (as early as 
1844) in the coal of Pennsylvania, by Dr. King ; and in Europe three 
or four instances^of skeletons of the same class of animals have been 
obtained, but the present is the first example of any of their bones 
having been met with in America in rocks of higher antiquity than 
the Trias. It is hoped, however, that other instances will soon come 
to light, when the contents of upright trees, so abundant in Nova Sco- 
tia, have been systematically explored ; for in such situations the prob- 
ability of discovering ancient air-breathing creatures seems greater 
than in ordinary subaqueous deposits. Nevertheless we must not in- 
dulge too sanguine expectations on this head, when we recollect that 
no fossil vertebrata of a higher grade than fishes, nor any land-shells, 
have as yet been met with m the Oolitic coal-field of the James River, 
near Richmond, Virginia; a coal-field which has been worked exten- 
sively for three quarters of a century. The coal alluded to is bitumi- 
nous, and as a fuel resembles the best of the ancient coal of Nova Sco- 
tia and Great Britain. The associated strata of sandstone and shale 
contain prostrate zamites and ferns, and erect calamites and equiseta, 
which h^t evidently remain in the position where they grew in mud 
and sand. Whether the age of these beds be Oolitic, as Messrs. W. 
Rogers and Lyell have concluded, or Upper Triassic, as some other 
geologists suspect, they still belong clearly to an epoch when saurians 
and other reptiles flourished abundantly in Europe ; and they there- 
fore prove that the preservation of ancient terrestrial surfaces, even in 
secondary rocks, does not imply, as we might have anticipated, condi- 
tions the most favorable to our finding therein creatures of a higher 
organization than fishes. In breaking up the rock in which the rep>- 
tihan bones were entombed, a small fossil body resembling a land-shell 
of the genus Pupa was detected. As such it was recognised by Dr. 
Gould, of Boston, and afterwards by M. Deshayes, of Paris; both of 
whom carefully examined its form and striation. When parts of th^ 
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■nr&ce were subsequentlj magnified 250 diameten, bf Professor Quek- 
ett, of the College of Surgeons, they were seen to exhibit ridges and 
RTooves un distinguishable from those belonging to the striation of tit- 
ing ipeciei of land-shells. The internal tissue also of the shell di«- 
played, under the microscope, the aame prismatic and tubular arranm- 
inents which characterize the sliells of living molluaca. SeetJons um 
of the same showed what may be part of the columella and spiral 
whorls, somewhat broken and distorted hy pi'«3sare and cr7stalliz»- 
tion. The genus cannot be made out, as the mouth is wanting. If 
referable to a pupa, or any allied genus, it is the first example of 
a puiminiferouB moUusk hilberlo detected in a primary, or pahenNC 



•TATnnCfl or THK AKKKICAM COTTON C 



p rOK 18G2-53. 



Tlia total growth of the cottoo crop of 1662-68, is eatiniated at 
a,36Z,888 bolas, against 8,010,029 of the preTious yem. Of this there 
ii aangned to the aetenl districts, ailer making proper deducdons for 
noeipti from and ifaipiDents to the neighbouring districts, the ibl- 
lowing: 



SnrOrlwDf, 



BoBtECsTollnii, . 
Boith CuoUu, 
Vliiinla, 



CitlH, 
Tot»l orop In Un 

DTK 18(>1-'G3, . 



87,780 
179,MS 
3t9,4W 



^e comparatiTe prodact of the United Slates, hy decades, si 
18S4,UasMoin:— 



Hie annual qnantitj of cotton consumed and in the hands of mai 
fiuturen, north of Viiginio, for the past 36 yeaia, a as follows : — 
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The comparative quantity manufactured in 18^-3, and in 1851-!, 
toulh of Vtrgiuia, is as follows : — 



IfOrth Carolimi, . 
Montli Cirollu*, . 
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.... 15,000 iaJu. 

.... ]8,0CW " 
.... 76.000 bilM- 
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To which, if we add the stocki in the interior lonrns, &c., the qnuH 
tity burnt ill the interior, and that lost on its vav to market, to tha 
crop M givon above, received at the shippinK jMTii, the ageregate will 
Bho» verf ne&riy the amount raised in the United States the put m^ 
Bon — say, in round numbers, 3,360,000 bales, agiunsl 3,100,UOO tat 
the year 1851-52, and 2,450,(100 lor llie year before. 

Tbo amount of cotton exported to foreign ports, during the yean 
lS52anil'53, ending Sept. 1st, was as foUours: 1852, 2.4i3,108ba]ei; 
1853, 2,S2G.51^ bales ; increase, 83,442. Theamount of cotton burnt 
by firee in the Atlantic towns and cities for 1852, was li,025 bal4M ; tu 
1853,20,801 bales. 

cnmous fbesh water plakt. 

A recent number of the Edinburgh Journal contains a dctcriptioa 
of a new and singular fresh water plant, which has recently ^ipcared 
in the inland waters of Great Britain, filling her canals. lake«, and 
Btreami, and threatening, unless a rt'jnady be speedily discovered, to, in- 
terfere seriously with, perhaps to destroy:, all or most of her &cilitK( 
for inland navigation and drainage. This terrible foe is a specmof 
aquatic weed, the first specimen of which was discovered in the year 
1842, in the lake of Dunse Castle, Berwickshire, Scotland. The appear- 
ance of the little vegetable stranger excited considerable interest anMM 
botanists, and the discovery was duly noted in various scientific pnUi» 
tions ; specimens were sent to a few individuals, and then — it wan fiiv> I 
gotten. BM the plant was of too aspiring a character to live and bluA ] 

unseen in British waters. In 1847, it was found growinp in great al 

dance, and closely matted t^ether, in the reservoir adjoining t^ Fox- 
ton Locks, on the canal in I^iceHtershlre. This discovery induced ft 
1 of the original plant, when it was found that the long 

_j II. J jtof the lake, and was making ila 

^ In the sanio season it 

19 fiiuiidin great profusion in a tiibulary of the Trent, in NottiDg> 

nshire, and it was also discovered to exist in " den.'e massea, atrf 

great abundance " in the Watford Locks, Northamptonshire. In 1S49, 



neglected water-weed had travelled out of 
wayilownlho Whiteaddertojoin the Twt 
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itq>pe&red ia Derb/ilure and Staffordshire, " forming rery larfte sub- 
meraed masses of a striking appearance," in the Trent and adjoining 
canals. In 1850, it was found near Rugby, in Warnicksliire ; and in 
IBil, it was discovered in the rivers Ouse and Cam, near Cambridge. 
The botanical inlereat which nas at first excited by the discovery 
of larse quantities of this new plant in various districts, at nearly the 
ame time, soon gave place to a feeling of lerioua alarm prompted by 
the injurious effects ol its unparalleled increase. A year after it was 
&rst noticed in the Cam, the stream near the colleges was so blocked 
that extra horses were required to draw barges through the vegetable 
utasB. A year after its appearance at Ely, the railwaj^ dock became 
K> choked with the weed that boats could not enter until several tons 
of it had been removed. In many pkces fishermen were obliged to 
discoatinue aettmg long lines, or using nets, becauee llie weed either 
carried them away or stripped them ol the fish. It is evident that this 
plant, styled by Mr. Babington, of Cambridge, the anacharia aUlnailrum, 
cannot a great while have been a native of Great Britain. If so, it< 
remaibble prolific powers would long since have brought it into 
notice. And it ia a noteworthy fact that the anacbaria is lUieciotii — 
that is, the male and female flowers srow on separate individuals — 
and all the plants known to exist in England arc females. This fact 
affords an almost positive proof that only one stem or seed of a female 
plaal was the progenitor of all the anacharis in Great Britain ; and 
this teed was possibly introduced from Canada in the crevice of some 
one of the many Iocs which are annually conveyed across the ocean to 
Enrland, and of which so many have been used in the great railroad 
wonts at or about Rugby. It is thought that in the clear, swift-flowing 
rivers of America, the weed would not form the immense masses which 
characterise its growth in the slug^hand — as they contain a greater 
amount of inorganic animal and vegetable matter — more nourishing 
waters of the English rivers and canals. But our readers will inquire 
bow — as only the female anacharis has been discovered in Enauind, 
and it is therefore unable to propagate seed in that country — now it 
contrives to extend itself so rapidly and widely, and wherein are its 

Erolific powers vested. These questions are easily answered ; its 
:aTes, which grow in threes, around a slender stem, are studded with 
minute teeth, which cause them to cling to every object with which 
they come in contact, and the stems are so very brittle that whenever 
the plant is disturbed pieces are broken off; and as every fragment of 
the stem is capable of t>ecoming an independent plant, producing roots 
and leaves, and extending itself indefinitely in every direction, it is 
evident that the anacbarts must be in an almost continual stale of 
reproduction. All the localities in which this singular [ibnt seemed 
to appear almost simultaneously, are reducible to two — Bunse Lake 
in Berwickshire, and the Foxton Locks in Liecestershire. It proba- 
bly originated in the Foxton Locks, and wai afterwards introduced 
into the former place. The Foxton Locks are in direct communica- 
tion with nearly all the Enrilsh localities of the plant, and a single 
■prig of the anacharis would in a verr short time <■ ' 'n any con- 
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nected water tjrstem from one end to tlie other. The plnnt ml 
introduced by scientific men into the Cam, and other places, originallj' 
for experimental purposes, aiid is of such a nature ihnt, clinn;ing to tlta 
botlnma of vessels or boala, it might easily inoculate other nreanu and 

In the case of the Cam, in the short space of four jc-irB, it multiplied 

■0, from a single stem, as to impede both navisaiion anil draiuaf^. ll 

ita become a great and growing evil ; and tbe altcn^on of scieiitifii! 

, men — of proctiisil men — ia loudly demanded to the subject of hi 



DYK-LICHENa. 

In a paper lately read by Dr. Linilsay, before the Botanical Society 
of Edinburgh, on " Uie natural history of the lichens," there iiro ter- 
eral reinarkB on the comnierciul value of tUis widol)--dialributed rkm 
of plants wiJI deserving publicity; it being highly probably tlitti 
were masters and supercargoes of abips awaie of the value of these 
planlR. which cover many a roeky coast and barren island, they mi^it, 
with a slight expenditure of time and kbor. bring home with tMU 
luuh a ([uandty of these ioiiigiiiiieant-tooking plants as would reaKM 
conaderahle sums, to the direct advantage of llicmselves and lbesliip> 
owners ; and consequently to the advanU«o of the Stale. It is widi 
the view of inciting those to whom the opportunity may offer of gath- 
ering a valuable article of commerce, the value of wluch ihey wonU 
little suspect from its external aspect, and of inducing the ownenaF 
-vessels to direct the attention of their officers to this subjeiH, that I 
lubjoin some simple methods of delocting the varieties of lichens vklo- 
bte as dye-stuils, together with a slight outline of this paper, ao ftr M 
it bears on the commercial aspect ot the subjecL Dr. Lindtar pnx^ 
erly points out that it is not the lichens which iheuuelves oxhiHt tM 
most beautiful red and purple colors which yield the finest and mMt 
valuable dyes, but that the opposite rather obtains; since it n (hot 
which arc devoid of any blight tint, the grey and ash-colored varie- 
ties, which yield the greatest amonut and most valuable dcscriplioHaf 
dyes. In tbese varieties, of which orchil or orce!la-weed of commetcSt 
the Rocella linctoria of botanists, and the Lecanora farlarenorc-oAhttt 
■re examples, the dyeing principles exist in the plant in a cdcntai 
■tato; nor do these mosses yield their beautiful tints until crushed »bA 
exposed to tbe combined inlluence of the atmosphere, water, ttA 
ammonia. To prove the frequency with which these lichens are net 
with, and the wide extent of latitude in which tlwy grow, the author of 
this memoir points to an examination made by him of (liu raw vegeb- 
ble products in the exhibition of 18S1, amongst which he tbund tpMi* 
mens of good dye-lichens from almost every part of the world, inrind' 
ing our own young colonies ; and he cites a note, affixed to a apeo^ 
men of orcella-wced from Socotni, " Abundant, but unknown as an 
article of u«e or commerce — also abundant on the hills around Adea, 
and might be made au article of trade." To show their value, ha 




■tstei their price to be 1901. to 3301. perton, and tktt in 
ciiT the on.'elliii have Mmetiiues TDtubed 1009^ per t( 
r^mnrka on iho above-(|uiil«[l doIo that lie bollevcs a sim 
ml^Ut be maije Trith ruspuct tomsDj isliintb in the Atlantic and Pacific, 
which probably aboaod In this vegetation, furnisbing, like Ichaboe and 
other sources of guano, a hitherto unsuapected field of profitable trade. 
I^e great similarity of speeies in external Ibrm and appeomnce is a 
Ikrorable elument ot Buccessful research, ainco, whether natives o( the 
Ande«, of North America, New Holland, Africa, Madagascar, or the 
Himalayas, thes^ tribes are similar if not identical with the European 
species. Of tests, to distinguish between the dyeing and the valucloM 
k-hi^ns. Hellot's is the easiest and laotl certain, )f not in every respect 
the best. Having previously dried and pulverized the lichen under 
eiaaunatioQ, steep it in a weak eolation of ammonia for E«veral hours 
ia a warm place, a temperature of 130° Fabr. being that reeonuncnded, 
itirring occasionally to expose fresh surfaces to the tar, when, if the 
plant be a dyeing hchen, t^e solution will gradually acquire a purple 
re.1 color, from the intensity and buautyof wliich, a comparative judg- 
ment of the coDUneivial value of the orchil may be estimated. Stale 
urine may be substituted for the weak aiuaioniaual solution, should the 
latter be wanting. By the mutual action of the atmospheric oxy^n 
aiid the ammonia, assisted by the heat and the moisture on the dyeing 
principIeB of these lichens, c.iisting in the plant in a colorlcaa stale, 
new compounds are formed, in which the colorless dyeing principle is 
transformed into the beautiful purple-reds characteriatie of the dye- 



Berthoed Seeman in his account of the voyage of the Herald, R. 
N., Capt Kellett, recently published, has the ibllowing notice of the 
vegetaole ivory nut of South America. 

In Uaricn, on the banks of the river Cupica, vast graves of vege- 
table ivory, a specica of the genus PhyleUphat, probab^ distinct from 
that found on the Magdolcna, were met with. Thu Daricn kind is 
always collected in !!cparato groves, grovring gregariously and unmin- 
gled with other trees, or even herbs, the ground beneath these palms 
for rather screw-palim) being as bare as if it had been swept The 
flowers of both male and li;male trees arc exceedingly odorous, emit- 
ting a scent like that of almatid'CHonce, andattrae^ngawarmsof bees. 
The fruits are aggregated in heads, each plant bearing from six to 
eight of these masses of drupes at onetime. On an average each 
head contains eighty soeils, and when ripe weighs about tweoly-five 
pounds. Noose is mailu of them, however, altliough they might be 
turned to excellent account, and we call the atteotiun of speculators to 
this discovery as one of considerable commBruial interest ; the more sO) 
■inco at present much attention is being directed towards the products 
and reaourcBi of Darien. 




ITS SUPPLY. 



The soarees from whence the aupplv of caoutchouc to tha United 
Stalea has been derived, have until wittm ayery recent period, been ex- 
clusively the northern and eastern districts of South America. Lattei<- 



ly, hovrevor, owing to the inadequacy of tha aupply from that quarter 
to meet the groning demand, a quantity has dunng the last two yem 
been brought from Java, Penang, Sin^pore and .A^sam. Yet mth 



I 
I 



all these additions to our sources of obtaining thii useful article, it t> 
apprehended that the market wilt shortly fall to olTer enough to metl 
the Browing demand at remunerative prices, as this Rum, formerly « 
despised as not to bo worth importation, has increased in value, within 
a few years, from 1 a to SO cenln per pound — a price almost too faieli 
to render its manufacture remunerative, though it is ditScuIt to obtaui 
it, even at this enormous rate. This deficiency arises not from natft- 
nl but solely from artiticiBl causes, the interior of the countries to 
ivbich this tree is indigenous, being for the most part inaccessible (0 
oar traders ; were it otherwise, South America alone could aisuredly 
su^ly all the wants of this Continent and Europe. 

Tiiougb wo are indebted to the East Indies and Carthagena, in 
New Grenada, for a portion of the India rubber gum we employ ia 
manufacture, yet Para, in Brazil, is the place from which wo derirB 
lupply, and the following table, derived from ibe nuMt 



1 show the steady increase of the last 
ir merchants imporled from Para ; 



■ i,ess,om 



The latter being the estlniated returns by the close of the prewnl 
year. A decrease will be observed in the year 1852, but thti mi 
occasioned entirely by the deficieacy of the supply from that quarter, 
laive importations from England having brought the general entries 
■lightly above those of any former year. Small shipments have Ul- 
teriy been mode from East Indian porta, to the extent of sbODI 
100,(100 lbs., during each of the tost two j'Sars, hut owing to the infe- 
riority of the article to that of Para, it is but little in demand. Ca> 
thagena sent to the United Stales in 181)3, 150,000 lbs., and this yesr 
it is supposed that not less than double that quantity will be denvvd 

THE cooyrsK, oit Florida abrow soot. I 

A correspondent of the New York Tribune gives the foUowina I 
description of the Cnontec, or Florida Arrow Koot. I 

It is allied to the Sa^ palm, and a plant some three feet high, u- 
pareutly thriving best in barren lands. The root contains 1 3 per cenL 
of pure ftarch, and his been used by tha Indians, as on article <f 
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fbod, front time iinmemorinil. This plant seema to have been created 
o grow in a certain portion of South Florida. The everglades are an 
immenao basin, one hundred and fiily miles long, by about ninety 
miles wide, and bounded on the south and east bj a ridge or rim of 
tertiary lime-Btone; od the west, thi* basin stretches along the Gulf 
coast, from near Cape Sable ta Carioosa Uatchee river; and on the 
north, the Lake Okeechobee ii the limit, although in high water, the 
Kiasimee valley 19 a condnuation of the glades. The strip of land 
outside the glades, and bounded hy the Giuf and the Atlantic, is fif- 
teen miles in average width, covered with stunted yellow pine, and 
the eoil thin and liarren. The same barren uniformity characterizes 
this strip of land, with occasional hummoaks, from Indian River to 
Cape Sable, and it is upon this barren strip that the Coonlee grows in 
the greatest abundance. Without this valuable plant, this region 
would be entirely worthless ; but with it, no other equal portion of 
land can be made more valuable — the only expense being in digging 
the roots and carrying them to the mill, as new plants shoot forth from 
every small piece left in the around. This " Florida Arrow Root " 
has been made for sale in Florida, for the last ten years— at first only 
for medical purposes, but recendy for manufacturing and household 
purposes. By mcilitating the process of grinding and washing, its 
production would be greatly cheapened and improved. 

Florida Paint Root. — This root grows in great abundance in the 
Sal woods, near the streams, and in the savannahs of the counties of 
Levy, Marion, and South Florida. It has a top similar to the flag, and 
a root about the size of a man's thumb, of various lengths, running 
horizontal, not far below the surface. It is very juicy, and of a deep 
red color. Uo^a ai-e exceedingly fond of it, and tatten on it rapidly, 
if they are black, or have black hooft. It is said by the old setders 
Uiat hogs with white hoofd seem to fonnder, and their hoofs come off, 
which causes them to perish unless fed well till they recover. Even 
when the animal has only one white hoof, and the others black, the 
white hoof comes oft'. The root colors the flesh, bones, and marrow, 
of bogs that feed upon it, and the urine becomes of the color of blood. 
There is no doubt this root may be subsdtuled for madder, and be- 
come a source of no inconsiderable traffic to the people of Florida. 
Like the arrow root or compta — it grows spontaneously in grent abun- 
dance and may be cultivated, if thought advantageous. — Ocala (_Fla.) 



Some curious botanical facts have recently been laid before the 
French Academy relative to the transformation of two grasses, jEgi- 
lops Oiiala and the jEgilops Iriaristaia. A gardener, SI. Esprit Fabre, 
of Adge, in France, has, without the aid of books and by simple ex- 
periment, brought forward a capital fact showing the mutabdity of 
vegetable forms. By aTpetimeats, which occapiea eeven years' lime, 
be proved that the above grasses were capable of heic^ \.Vi% vi>i.t<^'£ "al^ 
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all or the greater part of our specie! of wheat. He Gnt sowed thi 
■cccj of the Omia in the fall of 1838. In 1839, the planls grew tot 
liei!;ht of two feet, and ripened in the middle of July. The cars hen 
and there hnil one or tvo grains la them. The crop was five for 0114 
and the straw was briltio and (hin. la 1840, the seed of 1839 pio- 
duced ears more numeroua, and gencrallv each contained a coupla of 
grains of an appearance more like wheat. In 1841, the ears wsn 
more like wlieat. and each had from two to three grains. The Gznre 
of the plant was almost like wheat. In 1842, the fourth ;ear of liii 
experimentj, the progress was not so sensible as in the previous JtK. 
Man; of the plants were atlacked by rust. The stalks were like 
jEgitap). The eitr gave two or three grains each. In 1843, the stalb 
grew three feet high. In each ear was Iwo or three well (n^wn gi^u, 
and the straw was stronger. Thefigureof the plant was like wheaL Is 
1841, alt of the ears were filled. In 1845, the seventh jear, the plaUi 
bad reached the condition of true wheaL These experiments wen 
made in an enclosure surrouiided by high walls. There was do em 
inside of it, and 00 grain raised near the spot- In 1846, he MwedOil 
grain in a field broail cast, and continued in four years. In 1850, 
straw was full straight, over Iwo feet high, and each ear cont^Ml 
two or three doien grains of ^perfect wheat. Thus a 
subject to cultivation, changed ito entire figure and aspect*, and gnt 
ually asauined a new character. 

Among the recent French inventions, is one for " increanng ikl 
produce of autumn wheat," patented by Mr, U'UrcIe. The invenHr 
grounds his discovery upon the fact — positively ascertained " by stody 
and repeatetl experiments"— that autumn wheat is not an anniul. W 
biennial, like the bcot-root and carrot class, and he therefore prooeejl 
to develop the alleged biennial properties by a novel plan of pIlBI- 
ing and treatment, for the increase of the produce. The gronna is* 
be well manured, either before winter or at the beginning of nXQ^ 
to receive the seed between the 20tb of April and the 10th tgibf, 
this time being chosen to prevent the chance of blossoming during W 
year. But the lime of sowing may be advanced from ye»r U> yars 
fcr, if it were not for the present degeneracy of the plant, itai^ 
occur now in March. Kach grain is sown separately, allowiiut tf 
large area of ground if the soil is rich, but diminishiua acconlui|ll 
its sterility. It b deposited in rows in holes at regular distances, ' 
9j lo 23} inches asunder, in each direction, the hole.3 in one 
opjiosite the spaces in the next Eacb hole is to contain tour or 
grains, 2i inches asunder. When the plants have attained a bel^ ' 
of four mchcs, all but the finest one in each group are pulled^' 
and this single one is then lefl for the harvest ol the sucreedif 
year. This curious process la stated to increase the produce n? . 

CONSUMPTIOS OF TOBACCO. 

If the population of the earth be taken at 1000 miliiont, lad ii I 
ccmramption reckoned ai equal to that of the kingdoir ' " — ^ " 
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cr MTfentj ounces a head, the produce of the whole world will amonnt 
to near two millions of tons (1,958,125,) a year. Seventy ounces a 
head, of course, far exceeds the avera^ consumption of Europe, in 
moit of the conntries of which tobacco is heavily taxed. It is certain, 
however, on the other hand, that it falls far short of the consumption 
of Aaia, containinff the majority of mankind, where women and chil- 
drm HDoke as well as men, and where the article is, moreover, un- 
lued. Near half the British tonnage which "entered inward" or 
"cleared outward" last year would be required to convey the quantity 
of thia American weed, of which the value, at two-pence a pound, will 
amoimt to nearly thirty-six and a half millions sterling, 86,462,5002. 
Journal qf the Siatistical Society. 
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OK T&K IDESTITY OF BTRCCTUBE OF PLANTS XSO AKIHAU. 

The following is an abstract ol'a recent paper read before the Bapi 
InstitatioQ England, by T. H. Huxley. £s(). Tbc author conunenced 
by referring to the reeean/hea of Scblciden and Schwann, npon 
tbe itructure, functions and devclopcment of the cells in plants sod 
Bnimals. Admitting to the fullest estent the Berv-ice which Ihs 
cell-theory of Schleiden and Schwann had done in anatomj' and 
physiology, he endeavored lo show that it vaa nevertheless infected 
by a funikmental error, which bad introduced confnsion into ill 
later attempta to comoare tho vegetable with the aciimal tissou. 
This error arose from tlie circumstance that when Schwann wrote, the 
primortlial utricle in the vegetable cell was unknown. Schwun, 
therefore, who started in bis comparison of animal with vegeiabb 
tissues from the stracturo of cartilage, supposed that the corpuscle of 
the cartilage cavity was homologous with the "nucleus" of the Tes- 
table cell, and that therefore all bodies in animal tissues homolo^Mi 
with the cartihtge corpuscles were " nuclei." The latter conclusion h 
& necessary result of the premises ; and therefore the lecturer altfed 
that he had carefully re-examined the structure of cartilage, in order 
to determine which of its elements corresponded will) the primordial 
utricle of the plant, — the important miasin" structure of niMk 
-Schwann had given no account: — working subsequentlj' from cartil- 
age to the different tissues with which it may be traced mto direct OT 
indirect continuity, and thus ascertaining the fatas point for them, tba 
general result of these investigations may be thin expressed : — in ill 
the animal tissues tbe so-called nucleus (endoplast) is the homokwua 
of the primordial utricle (with nucleus and contenls) (endoplMlJtf 
the plant, the other histological elements being invariably modifii-ationl 
of the periplastic substance. Upon this view we find that sU tba 
discrepancies which had appeared to exist between the animal and 
vegetable structures disappear, and it becomes ea-sy to trace lb. 
oisoiufe Wen/i(y of plan in the two, — the diflercnces between tfaen 
being produced merely by the nature and form of the deposits in, or 
modifications of, tho periplastic substance. AJlor referring to the 
various chemical andmorpbologicalchangos undergone by tbe peripUit 
and eodopUgt, the lecturer slated that in both plants and animals Uran 




ia but onB histological element, the endoplast, nhich doea nathin? but 
grow and vegelativelj' repeat itself; the other element, the poripTastic 
gubatance, bein^ the subject of all the cbemit'it! and ]iior^hoIo"ical 
metamorphoses in consequence of nhich apeciSs tJasuea anse. The 
dilfercnccs betirecti the two kingdoms are, mainly ; I. That in the 

Elant the endoplast grows, and, aa the prttnordial utricle, attains a 
,1^ c-oiuparative sue: — nhile in the animal the endoplast remuns 
tmall, the principal bulk of its tissues being formed by the periplastic 
gubstance ; and, 2. In the nature of the chemical changes which take 
place in the periplastic substance in each case. This distinction, how- 
ever, does not always hold good, the Ascidians furnishing examples of 
animals whose periplasdc substance contaius cellulose. The plant, 
then, is an animal confined in a wooden case, and nature, like Sycorax, 
holds thousands of "delicate Ariels " imprisoned within every oak. 
She is Jealous of letting us know this, and, among the higher and more 
conspicuous forms of plants, reveals it only by such obscure manifesta- 
tioQS as Che shrinking of the sensitive plant, the sudden clasp of the 
dioncea, or still more slightly, by the phenomena of the cyclosis. £ut 
among the immense vanety of creatures which belong to the invisible 
world, she allows more liberty to her dryads; and the prolococci, the 
vdvox, and indeed all the Alga, are, during one period of their exists 
encc, as active as animals of a like grade in the scale. True, they are 
doomed eventually to shat themselves up within their wooden cages 
and remain quiescent, but in this respect they are no worse off tlian 
the polype, or the oyster even. In conclusion, the lecturer stated his 
opinion that the cell-theory of Schwann con^sled of two pordoas of 
very unequal value, the one anatomical, the other phyaological. So 
far as it was baaed upon an ultimate analysis of living beings and was 
an exhaustive expressian of their anatomy, so far will It take Its place 
among the great advances in science. But its value is purely anatomi- 
cal, and the attempts which have been made by its author, and by 
others, to base upon it some esplanation of the phyaological phe- 
nomena of living beings by the assumption of cell-farce, metabolic- 
force, &c. S(c., cannot be said to be mudi more philosophical than the 
old noliona of " the actions of the vessels," of which pbysiologiBtB have 
lately ti^en BO much pains to rid themselves. The living body bat 
often, and justly, been called " the house we live in;" — suppose that 
one, ignorant of the mode in which a house is built, were to pull it to 
pieces, and find it to be composed of bricks and mortar,^would it be 
very philosophical on his part to suppose that the house was bnilt by 
brick-force? But this is just what has been done with the human 
body. We have broken it up into " cells," and now we account for 
its generis by cell-force. 

PISCICUl.TDRK. 

In the last number of the Annual of Scientific Discovery, an account 
was given of the recent experiments in FAice for extending the pro- 
duction of fish ; experiments so satisfactory in their rwilu TO-i-Wfl 
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thim staffe of progress oa to lead to well founded hopes that hj a littla 
care and exertion, every brook and rtvulet might be made to afford ft 
lar^ increaac to our meaiia of sub^atence. 

The place where at the preaent time the principal experiment is in 
progresa is the villa"e of Huningen and its enviroiiB, in Alaace, a fe». 
miles from Basle, in Switzeriand. The French Government, a fe^, 
months since, loaned 30,000 francs to MM. Berthot aod Detzem, tff 
enable them to make all needful preparations and arrangemenU tQ 
cany on the experiment at this place on a. acale that aliould prorft 
deuiaive. The Superintendent of this eatablishmcnt, M, Coste, madQ 
a report in February last to the Academy of Sciencea upon the pro- 
cress whith he had made, which is published in full in llie Polytechnic. 
Journal, for 1853. 

His treatment of the spawn of ealmon and trout had proved so sat- 
isfactory in ita results, that he haa no doubt of having by June, that if 
in four months from the dale of the report, 600,000 young fish of then 
two speciea with which to furnish the rivers, all Bufficiendy grown t(| ' 
be secure from the ordinary dangers to vrhich Ihe minnow is exposed. , 
In the brooks of Huningen in which the spawn is batched, over a nul- 
lion of salmon and trout eggs have been placed, of which 120,009 
were spawned along the bank of the llhine, under the eye of thO 
Director. 

The enormous productiveness of this establishment may be imagined , 
when a year's apace ia taken into conaideradoD, tor no sooner are tht j 
present varieties of fiah distributed from the brooks and ponds, than J 
their places will be supplied by the young of the Danube salmon and J 
shad, which spawn only in the spring, thus keeping up a constant suor, , 
cession. J 

This new branch of industry is already spread at Huningen, over a 1 
space some 7^ miles in extent, where the waters of ten natural fouo- j 
tains, that of a small stream passing through the establishment, those J 
of the Khine and the standing waters of marshy ground, are all found, 
near each other, and at hand to mingle in such proportions as may be 
necessary for different species. Hopes are entertained that aturgeon, 
and other fiah, which require the aea and fresh water by turns, maj ' 
thus be raised, and that by placing them in the Bhone when young ' 
the bays of the Mediterranean may once more be stocked with fish. , 

Successful experimenle have been also made upon the shores of llU'^ 
Adriatic, in the Pontine marshes, and in the Gulf of Naples, in thft 
artificial production of salt water fiah. 



A new feature has lately been added to the London Zoological 
Gardens, namely, an arrangement for the purpose of exhibiting and 
presei'ving marine aniuials. It consials of a number of large (aok^. 
mainly constructed of glwa, to which the name of Marine Viaarium 
has been given. A difflSlilty which hiia always been encountered in 
aU atlempts to preserve mafine animals at a distance from the ocean, 
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has been the necessity of frequently changing the salt water requisite 
for their further existence. This baa been overcome in the following 



In the course nf the experiments, it became knoirn that hy 
aerating the salt water by filtering or agitation, it became fitted for the 
support of animal life. Here, then, a chance of success to an object 
long doaireii seemed to present itself; and the enterprising Secretary 
of the Zooloa;ical Society determined to make a trial on a small scale- 
He began with the sea anemones and some of the more hardy shell- 
fish, — and succeeded most satisfactorily. While, howeveri this experi- 
ment was in progress, a fact of much greater importance became 
known. It had been observed by vegetable physiologists that planta 
puriiy a small quantity of water just as they puriiy the air, — that is, by 
taking up carbonic acid and giving ont oxygen ; and here was the 
explanation of the fact of animals living for any length of time in a 
limited quantity of water, provided there were plants enough to take 
up the carbonic acid which the animals threw off, and fluppo" the oxy- 
gen which they needed. The question naturally arose, — why should 
not sea-weeds do the same for xea water as fresh water plants do for 
fresh water '/ The experiment was tried by the Secretary, and has 
proved successful. By arranging sea plants and animals in a limited 
quantity of sea water, he so maintained the balance of animal and 
vegetable life, that for several months they required neither fresh 
water nor any mechanical aeration. It is the adoption of this plan on 
a large scale that (lonatitutes the novelty of the Vivarium now opened 
to the uublic in the Zooli^eal Gardens. 

At the present there are six large tanks of glass containing various 
forms of marine invertebrate animals and fish. These tanks have been 
arranged in something like zoological order. The first contains a vari- 
ety ot Crustaceans, — crabs, lobsters, and shrimps. Here may be seen 
in living activity species of these creatures only to be caught hy the 
dredge, — and which have been only occasionally'seen when cast up on 
our coasts or pinned down in our museums. 

In a second tank isa collection of Echinodcrmata. These creatures 
are familiar in theircommon types the star-fish and the sea-egg. 

A third tank contains a collection of sea anumones, or animal flow- 
ers. The more common forma of these lowest members of the great 
family of Polyps are scarcelv unknown to the least curious viators to 
our sea coasts ; but it has fallen to the lot of few to see (hem to such 
advantage as they noninay here. In variety of color, they almost vie 
with a bed of tuhps ; and they will enable the observer to understand 
something of the oeauty which arrests the attention of the traveller in 
the South Seas, where theae creatures and their allied forms abound- 
In a fourth tank is a collection of British Mollusca. Those who 
gather shells on thoaea-ahore will recognize many of theirold acquain- 
tances in this department, — but no longer as uninhabited dwenings. 
Each contains its proper tenant. In anotlier tank, a highly interesting 
group of mollusca — the Nudibranciiiate— are to be seen. These have 
no shells— and are remarkable ibr their delicate coloring and for the 
curious forms aBSumod by their gills or breathing or^ns, ■w'Msii Wsii^, 
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placed on the oulside of their bodies hare got for them their name of 
naked-gilled. 

In the fourth tank are also contained some species of baroaclea and 
B6tt acorns (Cirripeilia,) which with their hard molluscous-like shells 
iirere once included under the moUusca, but are now known to have 
kn interual structure which allies them with the articulated tribes of 
animals. In this tank are some small species of sea-fish ; including the 
blenny, the fifteen-spincd stiekleback (first cou^n to the well-kdoiin 
fresh water eticklet^cks, which have raostlj- onlv three spioes), tht 
wrasse and the father-lasher {Colltts bubalis'). The annelides are rep- 
resented in several oC the tanks by species of aphrodite and the beau- 
tiful sabellte. Many of the leaf-like and vegetable-looking objecta at 
the bottnm of the tonka are popularly called sea-weeds, and demanda 
microscope to make out clearly their animal nature. 

One of the most interesting features in this novel exhibition is the 
resdess change of position among the several creatures. The -viritor 
may occupy the whole day in passing inside and outside tlie building 
from tank to tank, and yet every time see GOmething new. The tanks, 
Tiflible on both sides, afford 390 square feet of view, and cont^n seven 
tons of sea water. Of the marine fish, of which the Bienniea and 
Colli are almost always at the bottom, it may be said that their halHts 
are being now, far the first time, investigated with success \ and their 
activity and rapacity present effects so curious that the most casual 
observer cannot help being struck with them. This exhibition of liv- 
ing fish and inverfehrates, besides exciting much curioirity, will be of 
most impressive usefulness to the student, to whom they have been 
only known hitherto by books and dried remains. 



At a recent sale of shells in London, being a coUecdon formed by 
the late Earl Mountnorris, the interest of conchologials was much ex- 
cited by a species of great rarity and much value, called Cyprcea prin- 
eeps, or " The Brindled Cowry of the Per^n (iulf " Only one other 

Secimen, formerly belonging to Mr. Broderip,and now in the Btitish 
useum, is known, aud from their great beauty and freshness, that 
Teiy peculiar typical character, and the number of years, nearly 
half a century, that have elapsed since their discovery, it provokol a 
strong competition. The first offer for it was twenty guineas. After 
■everal biddings it was knocked down at iOl. 

ON THE WEIGHT OF MAN. 

At the British Association, Mr. Milaer said that season seemed to 
have an influence on the weight of man. Ue had weighed the pris- 
ouei-s in Hull gaol for Sve years, and had found that tiiey reguWly 
increased in wuight from April to November, and decreased in weight 
from November to March. The diet was the same all the year roimd, 
" " " I also the temperature. 
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It it in tbe fulling, or felting of woolen fabrics that that pecallar 
body and consistency it produced, for which the best cloths aru so 
highly esteemed. In this proce^ the nocessLty lor well assorted wool 
becomes peculiatty apparent. Unless the wool possessea naturally a 
fttling quality, no beating will ever cause it to become so united as to 
ibnu one solid body. Microscopic discoveries have been made within 
the la*t few years, which have led to a revelation of much of the myg- 
lery of felting. Examined through a powerful microscope, the abort 
fiber Gxhibiu the appearance of a continuous vegetable grontb, from 
which there are sprouting, and all tending in one direction from tbe 
root to the otlier exti-emities, numerous leaves like calices or cups, 
(ach terminating in a abort poiut. It is easy to perceive how easily 
one of these fibers will move in the direction from root to ptunt, while 
i(B retraction must be difficult, being obstructed by the tendency of 
the little branches. In a liber of merino wool, the number of these 
narrations or projections amounted to 2,4(iO in ttie space of one inch. 
In » fiber of S:ticon wool of acknowlcdjrcd superior felting quality, 
there were 2,720 serrations. South Downs' wool, being inferior to 
these two lor felting power, only contained 2,080 serrations in one 
inch of fiber, while Leicester wool coiiiaiued no more than 1,8C0 in 
one inch, and Leicester wool is known to be but little adapted for felt- 
ing purposes. 

Attempts have long been made to make felting supersede spinning 
and weaving. It has succeeded in reference to the manufacture of 
bats, in which rabbit's down is also a material of large consumpdon. 
It has also succeeded with regard to beavers and other heavy ^oods, 
but ila application to superfine cloth remains, at present, an object of 
interesting experiment, the success of which is doubtful. The greats 
est objection is the want of that elasticity which is so important an 
element in all cloths used for close-litting garments. But there are 
tnany piirpoi^cs to which fine felt may be applied, such as shawls, 
cloaks, loose overcoats, and all garments on whit^Ii tbnir is no particu- 
lar strotfh. The greatest porftction yet attained in the felting art, is 
due to tbe exertions of the Union Alanubcturing Company, ^orwalk. 
Conn. The process of manufacturing felts adopted by this Company, 
is djllerent from that of any other manufacturers. A number of the fine 
webs of wool from the carding engine are drawn over a smooth metal- 
lic bed, covering a surface proportionate to the widtli of the piece. 
The first laj'er is succeeded by a cross layer of o similar character; 
this ii succeeded by another lengthwise, and then another across, re- 
peating the operation till the requisite thickness is attained. As many 
as thirty layers are sometimes employed in the manufacture of one 
thickness of felL These layers are tiext subject lo tbe action of ft 
large metallic beater, weighing two tons. This beating is continued 
until the wool is all ooosolldoled into one compact mass of felL In 
some of the goods the wool is dyed first, and llio webs being alternate- 
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I^dsrk and light, stripes and plaida are formed, each barof colofbeii^ I 
about an inch and a quarter mdu.^New York Tribune. I 
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if adminiatered to animals along with their food, poaaessed the piO' 
perty of entering into the ayatem and tingins the bones, la this vxj 
the bones of swine have beeo tinged purple Dj madder, and instanced 
are on record of other animals being similarly affected. No attempt 
■was made la tnm this diacoTery to account until lately, when Uona. 
Boulin speculated on what mif'lit be the consequences of administering 
colored food to liilkworma just oefore spinning their cocoons. His first 
experiments were conducted wilh indcgo, wbieh he mixed in certan 
proportions with the mulberry-leaves servinn the worms for food. Ths 
resnlt of this treatment was successful — be obtained blue cocoons. 
Proaccutinir still forlher bis experiments, be sought a red coloring 
matter, capable of being eaten by the silkworms without injury. Bs 
bad some difficulty to nod such a coloring matter at first, but eventu- 
ally alighted on the Bignomia chica. Small portions of this plant 
having been added to the mulberry-leaves, the silkworms coasumed the 
mixture, and produced red-colored silk. In this manner the experi- 
mentalist, who is still prosecuting his researches, hopes to obtain silk, 
secreted by the worm, of many other colors. 

New Varielii^s of Silk. — At a late meeting of the Eoval Society, 
England,'Mr.Westwoodexhibitedanewkindof silkin diilerent stages 
of manufacture, and the fabric produced from it by the natives of 
tropical Africa, where it was produced. The raw material tooMsted of 
s. mass of the cocoons of a moth, probably one of the TineidEe, closely 

Keked together, and in consequence it required to be carded before 
ing spun. Some manufacturers who had seen it, thought it might 
be advantageously worked, if a supply could be procured. 



been recently presented to the French Aca- 
demy, by Dr. Maisonneuve, on instantaneous gangrene, {gangrene 
fotuiToyante,) with the development and circulation of putrid gases in 
the veins (pneamo-hetni pulride). This gangrene commonly seEt in 
after fractures which are comphcated with wounds, and especially 
■when the wounding cause has, by the violence of its action, produced 
aprolbunddisoi^nizalionof the tiasuea, or when considerable efiiuions 
of blood inRltered into the sofl parts, are placed in direct communica- 
tion with the exterior air; then the blooa forced from its vessels, or 
from the tissues crashed by the contusion, having no longer in them- 
selves the organic conditions necessary for life, putrify under the in- 
fluence of air and humidity; their prompt decomposition engendcn 
putrid gases which infiltrate in the cellular interstice.i, and their dele- 
terious contact exlinguisbes tbe'^\ta.VCQ'(C6ft,inthe ^rts already stopi- 
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fied by the iliock. The morliBoation is not confined to the muscles, 
the cellular tissues, and the vessels ; in [he spliaeelated veins the blood 
coan;ulatcs and then, soon iharingthe peneral decomposition, the clots 
putriiy ADii engender putrid gassea, which soon brealt the weak lien of 
the clot, penetrate to the liquid blood, mix themselves with it, arc car- 
ried aloD" in its circnlalory inovcniunt, and carry death into every part 
of the body. The Doctor saw this in May, 18G1, ibr the (irat time : 
while making profound acarifications to combat umphy«eme, numerous 
bubbles of gas issued from the orifice of the veins ; the bistouri divided ; 
the subject died lliat night; the autopsy, made twenty-eight hours 
aAer death, ghoweil that the gangrened centre was the point from 
whence these gases came, and that they freely circulated in the veini. 
^Hs has successfully combated it by amputation. 

^^H NOTF.B THI 

^^^na fiiOoiring communication was presented to the Boston Society 
^^^■ttDrsl History, by Dr. W- 1. Burnett. Among a number of living 
^^HBm placed at my diapoiial by Dr. Dearinjt of Augusta, Ga., for 
^^HoDUcal and physiological uses, were two quite large and beautiful 
^HBle Snakes (Crolatis durinsimui), with which I lost no time in 
^Vwtng many experiments. — The largest, a little more than four feet in 
length, and having fourteen rattle.%* was killed, and I made a dissec- 
tion of' its mouth in order to learn some details of the anatomical 
relations of t)ie langs and poison-apparatus. As the opportunity for 
the study of the progressive development of these was an unusually 
good one, I will give the results somewhat in detail. 

The two fangs in ubo with the poison-saes at their bate, presented 
nothing remarkable, excepting that they were old and worn, and evi- 
dently SOOD to be shed. But diieetly behind these, the mucous 
«embrane on each side was crowded with what may be called the 
fangi of rcierce ; for like successive teeth elsewhere, they are ready 
for complete development in turn, as fast as those in use passed away. 
These were of all uzes from near that of the fangs in use, down to 
the smallest germ, and 1 was able to easily count twelve on each side. 
Their development, studied with the microscope, appeared as fol- 
lows: First, a minute involution of the mucous membrane (the 
looth-jolllelf.) In this is seen a small conical papilla as the, first trace 
of the future fang. This is gradually developed by the aggregation of 
cells, and when about 1-25 of an inch in length its cavity (the puip- 
cavUg) is occupied with a network of blood-vessels. The growth after 
this is more rapid and determinate. The epithelial cells covering the 
apex of the papilLi become lineallv arranged, and fusing together, form 
fioers, which, when filled wiih calcareous salts, cor * ' " "' "" 
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itrticturc. of ihc enaniGl. This Funmel U fonned very early, nnd some- i 
lime before the appearance of tlie dentine or ivory ; so Uiat at ooe J 
period you find simply thettpilhFlial toolli-aac eroiriied vilh a point of 
Gnamel. As the toolh-sac inun'ases and is pushed oat, the enamd 
point is more and more elongated, becoming finally Terr loBg and' 
acirular, and irith tlie sharpness well known in the pt-rfeet fang. 

Meanwiiile the dentine, or ivory, is fbrmad, and as this procMsil. 
gtring on, its edges begin to roll towards eaeh otlier on the convex and 
upper surface of the tooth, this rolling of tbo edges to meet each 
other, continues gradually with the growth of the tooth ; being fint a 
half, and usually at lasl, a complete canal. This canal is the pcntOD 
dQct; and bcii^ thus formed two results ensue: Ist. It is outside, and 
disconnect^ with the pulp-cavily, but communicales with the I00& 
follicle at its base. 'id. It is onl^ in the ivory substance, terminating 
eitematly at the point where this lust connects with the enamel ; iha 
enamel-point, therefore, being free .ind solid. 

Thus formed, these fangs seem to bo in waiting to renlaee the old 
ones in the event of their Dcing removed or naturally shed. How iliii 
replacement takes place I am unable to sav from ol»en-aiion. Bolil 
appears lo me that the original tooth-follicle becomes the poison-^Iand 
or sac; for several of the latter reserve-fangs had each a snuula' 
embracing its baee, and which appeared to be only the primitive toot 
sac ; and moreover, the larnesC pair of these reserve fangs lay dtrwtlj 
behind the ones in tise. The replacement might, therclbre, occur n 
with the higher animals, — the pair of resen^e passing gradiully, 
together with the poison gland, into the places of those i-emoved. 

I3ut, however occurring, the substitution is exact and complete, nd 
may take place in a very short time, for Dr. Dcaring informed me, 
that from one of his captive specimens, he extracted the fangs whkll 
were exactly replaced in six weeks; this he repeated several limM 
with a like result. 

There are many facts tending to show that these fangs are natuTaUy 
shed once in a while if not regularly ; at all events, their pnntB are 
likely to be broken off liy frequent use, and however removed. Nature 
appears to have provided an ample stock in reseno for their aT 
inacGnite repletion. 



The virulence of the poison of this animal is too well known fc» 

rcial description. 1 will only add there is good reason for the bfiU 
t its action is the same upon all living things, vegetables as well 11 



animals. It is even just as fatal to the snake itself, as toother 1 

for Dr. Dealing informed me that one of his specimens, af^r bt. 
irritated and annoyed in its cage, in moving suddenly accident^ 
■track one of its fangs into its own boily ; it soon rolled over and A 
as any other animal would have done. Here, tlien, we hsTe 4 
remarkable, and perhaps unique physiological fhct, of a liquid uncm t 
directly from the blood, which proves deadly when introduced into ikl , 



rery source (the blood) from which it was derived I 

With the view of ascertaining the power and amount of this pirilOBr 
Or. Dtoring performed the fouowing experiment; the uiake WM ~' 
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reiy Iar?e and vicious one, and very active at the time. He took 
eight half-grown chickens and allowed the snake to strike each under 
the wing as fast as they could be presented to him. The first died 
immediately ; the second atlter a few minutes ; the third after ten 
minutes ; the fourth after more than an hour ; the fifth after twelve 
hours ; the sixth was sick and drooping for several days, but recovered ; 
the seventh was only slightly affected, and the eighth not at all. 

With the remaining specimen I was desirous of performing several 
experiments as to the action of this poison on the blood. The follow- 
ing is one : The snake was quite active, and as any one approached 
the cage, 'began to rattle violently ; but twenty-five or thirty drops of 
chloroform being allowed to fall on his head, one slowly after the other, 
the sound of his rattle gradually died away, and in a few minutes he 
was wholly under the effects of this agent. He was then adroitly 
Seized behind the jaws with the thumb and fore finger, and dracrged 
from the cage and allowed to partially resuscitate ; in this state a 
second person held his tail to prevent his coiling around the arm of the 
first, while a third opened his mouth and with a pair of forceps pressed 
the fang upward, causing a flow of the poison, which was received on 
the end of a scalpel. The snake was then returned into the cage. 

Blood was then extracted from a finger, for microscopical examina- 
tion. The smallest quantity of the poison being presented to the 
bk>od between the glasses, a change was immediately perceived — the 
corpuscles ceased to run and pile together, and remained stagnant 
without any special alteration of structure. The whole appearance 
was as though the vitality of the blood had been suddenly destroyed, 
exactly as in death from lightning. This agrees also with another 
experiment performed on a fowl where the whole mass of the blood 
appeared quite liquid, and having little coagulable power. 

Other and like experiments were performed, but I must omit here 
their description. 

The physiological action of this poison in animals is probably that of 
a most powerful sedative acting through the blood on the nervous 
centres. 

This is shown by the remarkable fact that its full and complete anti- 
dotes are the most active stimulants ; of these, alcohol^ in some shape, 
is the first. I cannot better illustrate this important point than by the 
two following cases, furnished me by Dr. Dearing, in whose experience 
they occurred : 

Mr. B. was bitten just abo^e his heel, three quarters of a mile from 
home. The usual symptoms of acute pain and large swelling imme- 
diately followed ; he succeeded, however, in reaching his house, but 
complained of blindness and universal pain. Brandy was then given, 
to the amount of one quart in an hour, — this produced a little nausea, 
but not the least intoxication ; in the next two hours another quart had 
been given, followed with relief of pain and subsidence of swelling, but 
without the least intoxication. Stimulants were kept up in small 
quantities during the ensuing forty-eight hours, with the gradual pass- 
ing off of the local and other symptoms. He kc^t Yii* tcwosl ^^ xiKXfcfe 
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followiiig da^g, cotnpUning only of a general 
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After thi> 1 
he waa aboat aa usual ; but a. few weeks after, hb hwr fell off | 

Alias F. was bitten on her middle finger ; the usual severe symptom 
immediately followed ; but brandy, with the addition of a little ammo- 
nia, was freely given, and continued in large doses until relief of 
symptoms, but without the least appearance of intoxicatioa, althonsk 
in health the individual could not, probably, have borne a ungie 
ounce ; the symptoms gradnally disappeared, and on the thiM uy 
the patient was nell generally, although Che finger sloughed. 

These two cases, authentic in every particular, are quite valuable, 
for aside from their physiological relations, it is of no small importAOce 
to know that the auru iatahty of such an accident can be fully pre- 
vented by so simple a remedy. 

I have been desirous of performing some eiperimeats with a view 
to leam the relations of this poison to the state of ancetheaia in animala. 
I commenced these a few days ago, but the behavior of the snake 
was (ar from being commendable or satisfactory, and I shall poatpoue 
them for the present. 
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The following communication on the cotton worm of the Soatheni 
States, was recently presented to the Boston Society of Natural Hi»- 
tory, by Dr. W. L Burnett :—"Thi3icisectappeare but little known in 
science, although its injury to property is perhaps greater and more 
deplorable than that of any other with which we 
On the years of its appearance the entire cotton cro 
tricts is often cut short; and in not a few instances si^g.v, ^uw 
have suffered to the amount of ten to fifteen thousand ooUara. 

It is one of tlic [span worms or Geotitelridix, belongina; to the same 
family of insects as tbe canker worm, which is ao much feared with 
horticulturists at the North. Havine only larvaj at my disposal, I am 
unable to give its generic relationa ; but I hope at some future time, 
having obtained a cotnplete suite of these insects in all their ooadi- 
tiona, to ^ve a zoological description, if required. 

"It ig not indigenous to the Southern States, and there it no evi- 
dence that it can live naturally north of the shores of Texas. Moit 
probably it is a native of Brazil, or ^somc other equatorial climate in 
that vicmity ; for it is so sensitive to the cold as to quickly die in as 
atmosphere approaching the freezing point. Its appearance, then, on 
the southern cotton fields is always one of migration, coming sudden- 
Ije like a foreign enemy, and always selecting; tho most thrift)' plant*- 
tions. It is very remarkable, therefore, that it should appear regularly 
at the intervals of every three years in the same distriL^ta, striking firrf 
tbe seaboard and progressing gradually inland as circumstances may 
favor. But equally remarkable in this connection ia the fact, ^t its 
moat extensive and deplorable ravages occur always after interv^ of 
twehty-one years, or every seventh time of its advent ; as shown in 



tire jears 1804, 1825, and 1846, diu-ing the last half eentery. These 
facta are inexplicable unless referable to some .peculiar conditions of 
their economy in their native land. Little 18 known from what sonth- 
tra direction they come, for like all insects of ihia family, their move- 
ments are made at night, and the seaboard planter often riaea in the 
morning finding whole sections of hia plantations covered with the 
adult insects, bueily engaged in depositing thr.ir eg^B on the tender 
leaves of the cotton. There is, however, no regularity in the exact 
month of their coming, for Mr. Chisolm aajB that on his plantations 
they came in 1840, quile early, but in 1843, much later, and re- 
mained until frost; in 1846, in June; and in 1849 and 1852, in 
August. 

The cotton caterpillar is nearly always accompanied directly by 
another insect called the boll worm, (probably one of the Nocluidce,) 
which confines ita attacks to the immature lint and eeeda of the 
green pods of the short-atapled variety of cotton ; and, as short cotton 
IS mostly cultivated in sectiona fejlber south than those of the loog- 
slapled variety, this boll worm is genetally seen in Texas and Mis- 
sissippi six weeks or so before the cotton caterpillar proper appears 
on the coast of Georgia and South Carolina- Little ia known of ita 
habits more than this, lor its ravages are comparatively so inconsider- 
able, that it attracts scarce any attention of the planter. Its concom- 
ilancy with the true cotton worm, however, is not a little remarkable, 
and uiere is no doubt that it belongs to a difFerent family of insects. 

The cotton insect having made its appearance, shows considerable 
aa^city in always seeking first the most luxuriant fields. The e^s, 
which are of a dull white color, are deposited singly, or at moat, in 
twos, on the under surface of the most tender leaves. Their period 
of incubation is quite short, being six or seven days, and the time of 
hatching is alwaysafter sunset orin the nighi They then begin to feed 
ravenously, growing in proportion ; their attacks being always confined 
lo the long-stapled variety when accessible, though when hard pushed 
they will eat the short variety ; but never will they eat any thing else, 
and if their numbers are disproportionate in excess to ue cotton at 
band, they will die of starvation rather than touch any other vegeta- 
ble. I>uring their caterpillar state, they are almost wholly unaffected 
by all changes in the weather, excepting cold ; for the heaviest rains, 
and the severest gales of wind do not atay their movements, or pre- 
vent in the least their devastations. Mr. Chisolm says that a very vi- 
olent Burrieane of two or three hours' duration which swept over his 
plantations in August last, made no impression whatever on their pro- 
gress. If, however, there occurs even a slight frost, they are killed 
Ihronghout. 

These circumstances are worthy of mention, as bearing upon the 
probability of their tropical origin. Their larval state is of about ten 
days duration, and during this time they moult two or three times, 
changing their colors and general appearance in the same singular 
manner as the canker worm of the North. The caterpillars, when 
full grown and well fed, are IC-Iegged, of the aiie o^ ^ coKsto.'sa. 
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cro* quill, and from an inch anil a quarter to an inch an4 a bslf 
in length. It has a reddish heiil, is whitish below and brovroiah 
black above ; on each eide are two loagitudinol, wavy white lines, ftnil 
aaotlier, straight, on the middle of the back. When mady to wio^' 
up, tliey Hwinj; down from the ootton piant, and, without any uho'ice, 
take up indiSerentJy with the Dearest objeet^ on which they may rvA 
during this process. Their chrysalis state continues about twelve days; 
the motha then appear and immediately go abont depositing tholr e^i 
atlor which they die. This perfect state lasts only four or five days. 
Such is the routine of their reproiluction. 

When they appear early in the season there are usnallj three 
broods ; but some years they eome so late that only a single new gen- 
eration is seen. In either case, the last brooil almost invariably per- 
ishes throughout, being either killed instantly by the frost, or ijpaf 
from starvation, having eaten all the cotton before their transfonuationf 
take place. It follows, therefore, that these ravaging insei:ts, as they 
appear in the cotton fields of the South, do so at the loas of that por- 
tion of their race, for they leave no pron;eDy behind them. At the 
same time this condition ol things makes Sie matter the more ilepbra- 
ble for the planter, for as a suddenly invading foe from foreign parts, 
be is rendered wholly powerless in averting Uiis regularly periodical 
destruction of properly. 

OBiQiJj ASD rnoDUCTios or gall nuts. 

The name Gatl is ^ven indlsdnctly to various excrescenCBa wlucfa 
supervene upon the members of the vegetable kingdom, in conse- 
quence of attacks of insects. Amona; these morbid productions, 
some contain immediate principles, which are not without value as 
reaetivoB and medicaments. Such, for example, is the gall nut (prop- 
erly so called,) an artiyle of commerce, "Ii'ch^jumiahes callic — ■" 
and a very pure tannin. In studying the diflerent produc*'"— " 
same sort, authors heretofore have paid attention only 
forms of galls, to the plants which bear, and the insects which cause 
tihem. Their development and structure hltherlo have buen ou- 
known. Logic would require that, iu this double study, tlie oi^tdza- 
tion of these tumors should first be exanuned, so as to follow with 
greater facility the phases of their growth. M. de Lecaxe DuChlen, 
a French botanist, has recently pubhshed a memoir upon this subject 

Galls are generally considered as purely Cellular mosses, which M. 
Duthiors shows to be a mistake, for they contain the principal ele- 
ments and the principal tissues which enter into the compostt' — "^ 
plants. There are Internal and external galls. The cause o" 
nal galls is the deposit of a venomous liquor of flpecial spotuE 

erties, a real poison secreted by the jnseul, which deposits it 

plant at the same time with its egg. The form, the eon^tence. Mid 
all the characters of the tumors, vary with the specific proper^^ of 
the virus which superinduces their appearance. The internal ^Els 
seem to owe thcii appearance (as Reaumcr has suggested^ to a cen- 
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centration of the liquids of the plant by the suction of grubs. This 
concentration, by augmenting the vitality of the part, determines, at 
the same time, the nypertrophical increase. M. Duthiers thinks a 
third division may be made for the galls which present the characters 
of both external and internal productions. These may be called 
mixed gaUs, The galls in artichokes are in this category ; they are 
caused by the hypertrophy of a bud, in whose centre a small external 
gall is developed. 

NESTS OF HUMMING BIRDS. 

At a recent meeting of the London Zoological Society, Mr. Grould, 
the eminent naturalist, exhibited a collection of the nests of Humming 
Birds, exemplifying the habitual characteristic structure of several 

fnera. The first group to which his remarks were directed were the 
ennit Birds, {Phaethomis^ who invariably build at the extremity of 
leaves, perhaps from the protection which that situation affords against 
the attack oi monkeys and other predatory animals. OreotrochUus 
builds a beautiful nest attached to the side of a rock. Heliomaster 
mesoleucus makes a nest in a beautiful species of moss of the genus 
Usna, depending from the trees of the Brazilian forest. Most of the 
nests are cup-shaped, some in forks, some in branches, some on leaves, 
some in ferns, shallow and delicately formed, ornamented in the most 
various manner with feathers, or with festoons of moss and of lichen, 
especially in the genus Hylocharis, The differences in the eggs of 
Humming Birds are not very observable, being invariably two in 
number, white and oblong, with one supposed exception — namely, a 
species inhabiting the dpper Amazon, which, according to Mr. 
Edwards, lays a spotted egg. But the difference of structure of the 
nests sufficiently corroborate the generic divisions into which these 
birds have been separated by modern ornitholo^sts. The attachment 
of the lichen and other ornaments is effected by the use of fine cob- 
webs. The hiunming birds generally place their nests in open situa- 
tions, regardless of the intrusion of man, to which, however, the 
remote localities occupied by many of the species but little expose 
them. They have a little sharp note, which, although similar, has 
sufficient variety to enable the collectors to decide that they are within 
the range of a new species before they have seen it. 

THE GREAT AMERICAN ANT-EATER. 

Among the few animals that have hitherto resisted most attempts to 
bring them alive to Europe, is the Great American Ant-eater {Myr- 
mecbphaga Jubatd), The difficulty of procuring for it proper food 
seems to have been one cause of this failure. The late Earl of Derby 
on two occasions received living specimens of the curious animal in 
question, — but each soon died. We have now to record the fact, that 
one of these singular creatures has at last been secured alive by the 
2«oological Society, — and is at present in a pros^^erou^ c^yc^^ai&^scL' 

31* 





I 



ANSOAL OF SCIENTIFIO D1SC0VB&1 

their gardens. This specimen was brought from South America with 
two others that died on the voyage. When (irel placid J in 
il appeared exhausted and little disposed U> cat, but Las ^u^.., .«».- 
ered. Its lavorile food, unoe it has been in the gardens, is efgt ni 
milit. It sleeps during the greater part of the day ; and scenu on i 
whole an inactive treature, though somewhat ad'litionally Bclive 
night. Whilst asleep it rovers itself over with its large buriij tail, 
which acts as a kind of blanket. Under its tail its body lies partially 
carved, with its fore and hind foet locked in each other. The head if 
placed between the forelegs. On beingdiaturbed it lifts up its head: — 
which is Ilio most striking part of the animal, on aecount of the great 
length of the snout. The snout and face have no hairs ; which givH 
the head ver^ much the appearance of that of some of the Isreei 
grallatorial birds, — as the storks and cranes. Tlie ant-eater hu 
rather long legs and a thin long body. It seems, however, to ttand 
awkwardly, — and it^i gait is a kind of shuffle. All who have seen it 
in its native haunts speak of its slow movements and its stupidity of 
cliai-act«r; and this report the a^peai'aiice of this specimen in tlx 
gardens would confirm. Its tail is very lai^, and long for its body. 
Whilst the animal is moving about, the tail appears to occupy more 
space than all the rest of its body beades. 

The lai^e ant-eater belongs to a family of animals, the Edpntala, of 
which there are but few living representatives at the present day. 
Tbey were, however, at one time numerous, — and numbered amongiC 
them the largest and most powerful animals on the face of the earth. 
Tbey arc almost peculiar to South America; and the extinct fonns — 
which include the Megatherium, the JMegalonyx, the iMylodon. and the 
Glvptodon — have been found an that conti^nt only. The present 
BDimal is the largest of the family that is left on tlie surface of ike 
earth; and it possesses, with all its congeners, great interest on ac- 
count of its relation to the extraordinary animals whose remaitu ooly 



A remarkable fact in Natural History is developed by Prof. Agawi, 

jn the November number of Silliman'a Journal —viz : the exiBt«ncH of 

[ JlghpraJueing living young. Mr. A. C. Jackson, agentlemanattacbedto 

r the Navjr- Yard Commission on the California coast, while fishing in 

San Salita Bay, caught with a hook and line a fish of the porch fiunily 

containing several young, properly developed and lively. The occnr- 

rence seemed so extraordinary that Mr. Jackson was induced to aend 

the specimens to Prof. Agassis, at Cambridge. They were exanuMd 

I by the Professor, and are pronounced by hun to be an entirety naw 

Secies. He proposes for them the Generic name of Embialooa, ia 
lusion to their peculiar mode of reproduction. 

The body of the GsL is compressed, oval, covered with scaleiS of a 
medium size. The scales are cycloid, differing from those of other 
bhe* which powen oa exterior resemblance to this style. The pw- 
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fi^Hor portion of the dorsal fin is fupportcd hj numerous articulate 
rincliing rays, vhich are shtialhed at tho base by tiro or ihree rows 
"i'fcaleji, separate'! from [hose ol'the body by a rather broad and deep 
'.'Aleless rurrow. Tb'a last peculiarity has not yet been observed in an}' 
T'ther fidh. The alimentary canal is remarkably uuiform in width for 
i'.- whole length. There are no cmcal appendajjes in any part of the 
iDrestine. The ovary consists of a large bog, ol a light violet color, 
clear and transparent, subdivided internally into a number of distinct 
poochcB, Opening by wide slita into the loiverpart of thesac. In each 
of tbe«e pouches, a voung fish is wrapped up as in a sheet. All the 
jpoans ar« packed closely together, to economize space ; some having 
their neads turned forward, and others biickvard. The number <$ 
TDang contained in the sac seems to vary. Mr, Jackson counted nlne- 
Ittn ; Prof. Agassiz has discovered only eight or nine in the specimens 
he has received. 

Of the specimens received here, there are evidently two species, 
difii^rlng from each other by slight phjnological peculiarities. The 
nunea of Embialoca Jactaoni and Embiaioca Car^i, have been given 
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E YEAR 1853. 

The number of planetary bodies belongias to tbe Solar Syatam, hu 
been increased during the yeax 1853, by the discoTety of fonr new 
■steroids. 

At the commencement of the year 1853, the whole number of 
Uteroidal planets recognized was twenty-threo." 

The 22(1 asteroid was discovered on the night of the 16th of No- 
Tcmber, 1B52, by Mr. Hind, of London, and received the name of 
Calliope. The 23d asteroid was also discovered by Mr. Hind, on the 
eTenine of the 15th of December, 1852, and hiu received the namt 
of ThaliB. It is a star of the lOth-1 Ith magnitude, shining with a 
pale bluish light. 

The 24lh nsteroidal planet was discovered on the evening of tbe Slh 
of April, las.t, by IL Gasparis, of Naples. Jt has the appearance of 
a star of the t2th magnitude, and has received the name of Themis. 
The 25lh asteriod was discovered by M. Chat:ornac, of Mararilka, 
on the Sth of April, 1853. It has the appearance of a liar of tbe 
9lh magnitude aud shines with a bluish lighL It has received the 
name or Fbociea. 

The 26th asl«riod was discovered on the evening of the 5tli of 
May, by M. Luther, of the observatory of Bilk, Germany, It »- 
pean lika a star of the lOth-Ilth magnitude, and has received the 
name of Proserpine. 

The 27[hasteroidal planet was discovered by Mr. Hind, of London, 
on the evening of November 8lli, I8S3, in the constellation Tannn. 
It is rather brighter then the stars of the 9th magnitude. This planet 
ii the 7th discovered by Mr. Ilind. 

Mr» Hopkins, in his annual address before the BHrish 
made the tbllowing reference to the asleroidal planets : — 
which have been recently reco^ized appear l&e stars of magnitude 
not lower than the eighth or ninth, and are consequently inviMble U 
the naked eye. The search Ibr them has now assumed, to a ci 
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able estent, a more systematic form, by a previous mapping of the 
Etirs up to a certain ma;i:nitude, and contained within a belt of a few 
degrees in breadth on either aide of the ecliptic. Any small planet will 
in the first instance be inserted in the map as a small star, but will on 
the re-examination of the same area some time at^rwarda. be recog- 
nized in its true character, from the fact of its having moved from the 
place in which it was first observed. This mapping of the ecliptic stars 
from the eighth to higher magnitudes, is sdll comparatively limited ; 
nor has the length of tune during which any one portion, perhaps, of the 
space has been thus mapped, been snfneiently great to ensure the pas- 
sage through it, within that dme of any planet whose period is as long 
as the possible periods of those which may yet remain unknown lo us. 
Aoalo";y wonld therefore lead us to conclude in favor of the probabiUty 
of their number being mtich greater than that at present recognized. 
All those which are now known lie between the orbits of Mars and 
Jupiter, but many may exist more distant and of much smaller appar- 
ent magnitudes ; and thus abnoat the same careful telescopic research 
may be necessary t<i make us acquainted with our planetary neigh- 
bors as with the remoter regions ot space. Nor is the telescopic mode 
the only one by which we may detect the existence of remoter planets ; 
for BS Urauua betrayed the existence of Neptune, so may the latter 
hereafter reveal to us the retreats in whieh some more distant member 
of the system has hitherto hidden himself from the observation of 

The period of Massilia, the 20th asteroid, dilTera but 21 days from 
that of Parthenope, the former being 1422 days nearly. The inclina- 
tion is less than that of any known planet or comet, which renders the 
uomputation of the orbit by themethodof Gauss extremely tedious and 
imperfect. 

COUETS OP 1853. 

A telescopic comet was discovered near star G3, to the constellatioQ 
Eridanus, March 8th, 1853, by Mr. Charles Tuttle, of the Cambridge, 
Mass., Observatory. This comet vraa considerably condensed towards 
the center, but no definite nucleus was noticed. This comet was fiist 
discovered by Prof Secchi, of the Observatory of the Collegio Bo- 
mano, on the Gthof March, and was also independently by Schweitzer, 
at Moscow, on the 8th, and by Dr. Hartwiji, on the 10th. There is 
some reason for supposing this comet lo be identical with that of 1664. 

Prof. Schweitzer, at Moacow, discovered the second comet of 1853, 
on the 4tb of April, 1853. It was extremely minute and taint. 

The most remarkable comet of the year was discovered on the 1 0th 
of June, by M. Klinkerfues, of Gottiogen. This comet was clearly 
visible to the naked eye, and bad a well defined nucleus and tail. On 
the 23d of Ausuat, the diameter of the nucleus, as measured at the 
Washington Observatory, was eleven seconds of arc, and the length 
of the coma, fii'ty-two minutes. Its passage of the perihelion was 
made on the 2?th of August. This comet liaanot beeciident.ifiaA-^^'jB. 
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anj previous one ; its briUiact nucleus and loug train, about the time 
of the perilielJon passage, made it a verv coDspicuous object, and alco- 

§ ether the largest and most beautiful unmet that haa appeared lince 
ie gr^at comet of 1643. According to Mr. Hind, of England, the 
actual diameter of the bright nucleus -was SOOOmites, or about equal to 
that of the earth, nbile the tail had a real length of 4,300,000 mtlet, 
and a breadth of 230,000, rather over the distance separating the moon 
hom the earth. Its nearest distance to the earth at any one time mi 
68,000,000 of miles. 

On the night of Sept 11th. 1853, Mr. C. Bruhns, of Berlin, detected, 
near the forward paw of the Great Bear, a large, fa!n{, nebulona 
comet, resembling a star^luster. Up to Sept. 1 TUi, no indicationg of 
a tail were visible, and the nucleus continued to present the appesnnce 
of an unresolved nebula, with numerous points of light. 

A telescopic comet was discovered on the 25th of November, b)r 
Robert Van Arsdale, Esq., of Newark, N. J., in the eonstellstian of 
Cassiopea. It is of a small, round, bHght appearance, with an ex- 
ceedingly rapid motion in a direction apparently opposite to that of 
the sun. Ailer only a short observation it chmigea its place, very 
perceptibly. 

Biela's Camel. — Prof. Hopkins in hb addresH before the Britith 
Association has the following notice of this singular body: "This 
comet has a period of about six years and a half, and has been ob- 
served a considerable number of timea on its periodical return to the 
neighborhood of the sun. It appeared in November, 1843, and in the 
following January the phenomenon alluded to was observed for the 
firtt time. The comet had become divided into two distinct parts witli 
Kparale nuclei. Sometimes the one and sometimes the other appeand 
the brighter till their final disappearance. The elements of the orlull 
of these twin comets were calculated by Prof. Plantamour, fiom 
observations made at Geneva,iD 1S45~6, assuming them to be nniD- 
flnenced bv each other's attractions. The correctness of these ele- 
ments conid be determined only on the next return of the comet, 
which took place in the autumn of last year, one of the nuclei ba*!i)g 
been first seen by Signor Sccchi, at Rome, on the 25th of August, ail4 
the other on the 13th of September. The subsequent observ^iaiu 
made upon them show that the elements of the orbits, ss prcviooalT 
calculated from the Geneva observations, were far from exact. A 
complete discussion of all the observations which have been made OB 
these comets durine their last and previous appearances, is now In 
progress by Prof. Hubbard, of the Washington observatory. Tbq 
distance between the two nuclei was much increased on their bit 
appearance. Judging from the apparent absence of all influence and 
s^palhy between these bodies, it would seem that their physicd 
divorcement, though without known precedent, is final and complete,'* 
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SHOOTING fiTAItS OP AUfiCBT 10, IB53. 

e periodical display of meteora on the lOth and 11th of Anpiat, 
!■ appeared in its usual form, aod in numbers not much dinuftiahed. 
At Sew Haven, Conn., from cnidnight of the lOlh, until 3 25, A. M., 
of the IHh of August, 383 meteors were noticed, and their direction 
recorded. M. Couivier Gravier, at Paris, reported the hourly number 
of meteors of the evening of lln3 9th, to have b«en 49, and on the 
11 th, Si!. At Aiotab, Turkey, the appearance of the meteors in about 
their usi»l number, was noticed by Uie Bev. Mr. Pratt, of the Ameri- 
can Misaioti. 

All the observations made during the year 1853, agree with those of 
previous years, both as regards numocrs, general direction, and greater 
frequency after midnight, and confirm what may be considered as euf- 
fieicQtly Trell eitablished, the cosmical origin of shooting atars. 



on THE PBIMirrVB I 



) DtMESBI0N3 OP THF- 



The following paper was read at the American Ajsociation, Cleve- 
land, by Prof. AluiMnder. Of two supposable forms of equilibrium of 
a rotating bod^, that of the asteroid planet was very possibly one of 
very great ellipticlty. Tlie rotation being suppoatid to tate place 
from W. to E., when the rupturu of the planet look place, and the 
asteroids were thus separated, the fragments derived from the portion 
&rtbc5t from the sun would have a velocity of translation nearly 
equivalent lo the orbitat velocity derived from the portion nearest to 
the anUi which would have a velocity of translation equivalent to the 
difference of those same two velocities. Fragments elsewhere ori^- 
oating would be sdll differently affected. Now the excess of velocity 
in tht- first instance would cause the asteroid to describe a new orbit, 
in which the radiu»-vector of the original pianet would represent, very 
nearly, the perihtlion distance, while the ditference of velocities would 
cause the opposite frEgment or asteroid to commence iM motion very 
nearly in aphelion. The same view of the subject, thus far, has been 
taken by Dr. Lamont, though he has not included the great elliplicUg 
of the original planet as a part of his hypothesis, which seems, never- 
theless, to be requisite, in order to an adequate effect. Dr. Lamont 
baa, moreover, desigDatod some of the asteroids, which seem to have 
originated in the way hero specified. Now if (differing sotnewhat 
from these) wo select those asteroids whose orbits differ much in siie, 
aod yet have the perihelion distance in the orbit of one nearly equal 
to the aphelion distance in that of the other, and knowing the existing 
orbitual velocities at those points, we may approximate to the differ- 
ence of velocities of the two fragments in question. With this, and 
the time of rotation of the planet derived from kirkwood's Analo- 
fiy, we may then obtain an approximation lo the planet's equatorial 
diameter ; which, however, would most probably be aomewhat too 
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small, asihe rupture of rhc pUnct irould not probably occur preeisclr 
at the time or its equmox. 

Or, alao, wilh the aamo time of rotation, and a probable maaa and 
densitj deriveil from simiLir Bourfcj, ne may aciain obtain the equato- 
rial dianietor, anil also tlie ellipiicity, and ttii-nce the polar '" 

The equatorial diamater tlstu obCaineit, if the density ai 
amimoct m uniform, will most probably be too threat. 

Prom the mi'sn of two results thu! nopamlely obtained, it wonld at 
present appear that the equatorial diameter of the planet wai abcat 
60.000 miles, while its polar diameter was scarcely greater than the 
thickness of the bright rings of Saluru. 



1 made lo the French Academy shortly 
foilowing temarks in reference to the planet 



I 



M. Arago, in a < 
before his death, made I 

After tnggesting that the greenish spots visible in Man prcAttUj 
■were produced by a contrast of colors, the learned Academician con- 
tinued that the red color which cavers nearly the whole of Mars* mf- 
face is real and permanent ; the ancients, even unprovided vnli 
telescopes, bad attested its existence from the most distant periods of 
time. Several enplanationg of this phenomenon have been cirw ; 
some suggest that it is caused by ocreocs soils or red stones, bucd uftra 
common on this globe ; Lambert thought it might possibly arise ftm 
the vegetation being all red (i) ; others invoked (lie suppMed abiorb- 
ing power of the planet's Btmo<phcre. If Mars has- an atmosphere, it 
does not color the planet. Why not ? Because if this atmoaphera 
colored light by absorption, the coloring would be greater on the bor- 
ders of the planet tnan on the centre, where Uie distance to be 
traversed is less than on the borders ; with the telescope precisely the 
contrary is observed lo take place. This observation restores to Ox 
planet its color as inherent in its mass, and at the same time confinni 
the existence of an atmosphere, giving it however a very diffimBt 
action from the one just mentioned, for it diminishes on the bordenuf 
the planet, the natural color of the latter. The admeasuremeDt of 
the rotation of Mars has constantly presented a great difficulty Oa 
tincertainty of some seconds still prevails relative to the real durUuia 
of Mars' rotation), in consequence of the dark spot, (these dark apobl 
liave always been used to measure this rotation,) chosen by the obser*«r 
constantly disappearing before it reached the border of the apparent 
disk. M. ' .^1---..^- .■ - - .. -- •.-- 



■,o attributes this disappearance 
interposes and dilfuscs the light, and wl 
vith the obliquity of the beams which traverse It. 



: atmoipheni 
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COITOITIOJJ OP 1 

At the British Associarion, Mr. Niismvth presented a paper, in 
which, after glaneinn at the theory of the original molten condition of 
the planels, he stated, that he had beec led to some interesting coq- 
clusiong respecting the present condition of such enormous planets as 
Jupiter and Saturn, which might tend to explain certain phenomena 
in respect to their aspect, fuming the original fluid condition of 
the oarth, and gmng ver^ far back into the remote and furmative 
periods of the earth's geological history, we may find glimpses of the 
oaiiae of those tremendous deluges, of which geological phenomena 
aSbrd such striking evidence, and by whose peculiar dissolving and 
disintegrating action on the igneous formations which ai that early 
period of the earth's history must have farmed the only material of its 
crust, we may in that respect obtain some insight into the source 
whence the material which formed the first sedimentary strata was 
derived. If we only carry our minJs back to that early period of the 
earth's geological history, where the temperature of its surfaco was so 
high that no water in its Jiuid form could rest upon it, and follow 
its condition from such non-oceanic state to that period at which, by 
reason of the comparatively cooled-down condition of its surface, it 
began to bo viaited by partial and transient descents of the ocean, 
which had till then existed only in the form of a vast vapor envelope 
to the earth, we shall find in such considerations, not only the moat 
sublime subject of reflection in reference to the primitive condition of 
the earth, but also, as it appears to me, a very legitimate basis on 
which to rest our speculations in regard to the probable present con- 
dition of Jupiter and Saturn, — both of which great planets, I strongly 
incline to consider are yet in so hot a condition as not only not to per- 
mit of the pennanent descent of their oceanic matter, but to cause 
such to exist suspended as a vast vapor envelope, subject to incessant 
disturbances by reason of the abortive attempts which such vapor 
envelope may make in temporary and partial descents upon the hissing- 
hot surface of the planet. Recurring again to this early period of the 
earth's geological history, when it was surrounded with a vast vapor 
envelope, consisting of all the water which now forms the ocean, the 
esterior portion of this vapor envelope must, by reason of the radiation 
of its heat into space, have been continually descending in the form of 
deluges of hot water upon the red-hot surface of the earth. Such an 
action as this must have produced atmospheric commolitmsof the niMt 
fearful character; and towards the latter days of this state of things, 
when considerable portions of what was aftemarda to form our ocean 
camo down in torrents of water upon the then thin solid crust of the 
earth, the sudden contraction which siich ttSnaient visits of the oGean 
must have produced on the crust of the earth wonld be tfallowed hf 
tremendous contortions of its surfeee, and belchings forth of the yet 
molten matter beneath, BUoh ai yjbtds le^timate material for ttiR \tsB)%- 
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^H iaatioQ.and the mosi sublime subject for refteccion. The extraordbiaij 
^F conlorttuiu and confusion vhk'h thn more primktrc sedimentaiy strUa, 
^^ mifit as the pneiss, echist, and mk-a bIbW, are found to haFe, in s vciy 
indistiDCC degree shadow forth the state of things which must bftTtt 
existed durinz that fieriod, when the ocean held a vcrr disputed 
residence on the surface of the earth. Could the surface of the oartlt 
hare been viewed at that era of iu geolo|;ical history from such a 
disLaoce (u the planet Mars, I doubt not it would have yielded an 
Btpect in no respect verj dissimilar to that which we now observe in 
the case of Jupiter ; namely, that while the actual body of the eartk 
would have been hid by the vast vapor envelope then surroundinj; it^ 
the tremendous conrul^oos ^iag on within this veil would have been 
indicated by streaks and disruptions in the belts ; and those, affalu, 
mottled over wilb markings, such as we ob«erve in the case of the 
entiresurfaceof Jupiter ; and by reason of the belchinga forth of the I 
Btrous volcanoes whit^h at that period must have been so trcmeodoaslr 
active 00 the earth, the vapor envelope would be most probably nuu^M 
here and there with just such dingy and black-and-white patchea, " 
form to remarkable features about the equatorial region of Jupiter ' 
probably the result of volcanic matter, such as ashes, &c. — which the 
several volcanoes may from time to lime vomit forth, and send eo far 
'a cloudv atmosphere as lo appear on the exteriors, and i 
'• ■■efea- '" " " 



I 



cause those remarkable tealures which so oflcn manifest themselves 
the exterior of his vapor envelope ; far I doubt if we have ever 
the body of Jupiter yet, which wilt probably remain veiled from 
taloyus for countless ages to come, or until he be so cooled down ulo 

Crmit of a permanent residuum on this surface of liis ocean that U to 
, In applying these views to Saturn, it occurs to me thai we mcj 
in that respect obtain some glimpse into the nature of those caiUB* 
which have induced, and are now apparently inducittg, those change* 
in respect lo the aspect of his t'w^, which have, more especially of 
late, attracted so much attention, u he also be so hot that bis fomra 
ocean is also suspended as a vast vapor envelope around him, it is 
possible, I conceive, that some portion of this vapor may migrate, bj 
Toason of the peculiar electrical conditions which It Is probable *"' 
rings roay be in, in respect to the body of the planet; and thatsi 
migration of vapor in an intensely frozen state, as it must be in si 
rituation, may not only nppcar from timu lo time, as the present 
phanlo'n rin^ does, but also encrust the inner portion of the inner M 
ling with ■uc^h coatings of boar-frost, like crystallised water, as to 
cause the remarkable whiteness which so pecubarly distiaguishel thkt 
portion of his rings. 

OBSKRVATIOya on THE SUN. 

M. Leverrier bas presented to the French Academy now tables of 
.e sun, which he is about publishing. Deduced from a comparison «f 
eoty with the observations which have been miaile since I7d0 to our 

r, uiese tables will present the movement of the sun with as much 
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precisioQ as observation wonld give. M. Leremer asserts that tbeorj- 
alone docs Dot auHi^^e to represent tlie total of observations made dur- 
ing; tbe century just ended, not cvea if account be made of the 
influenci! of all the known niassea of our planetary system ; so that lo 
make tbe new tables accord with tbe reality of facts, ho has been 
obliged to correct the tables empirically, which operation corresponds 
to an infiuence whose real cause has not yet been discovered. " I 
lUnk I have ground to coiiclude," said M. Leverrier, " tliat besides 
tbe movement whose cause is known (o us, tbe solar perigee under- 
sea an oscillation wboao amplitude is 60, and the penod (i6} yean. 
When we do not slop at the observations of 1755, 1801, aud 1845, bat 
consider bencles the inlcrmcdtato determinations, it will be seen that 
tbe greatest equation of the centre also presents a slight secular varia- 
tion ; and Turtlier, that the secular variation of that clement cannot be 
entirely produced by the masses at present admitted intO-the reckon- 
ing." M. Leverrier thinks the time has not yet come to indulge in 
conjectures as to the cause of these errors. Other researches, which 
demand a great deal of time, and which are already commenced, are 
indispensable to the clearing up of this subjecL It man ^ '^"l ae 
kaoiit onhj a small part of the matter eantaintd in the celestial regions. 



^^DClie following 



' THE CLIMATE OF PERSIA FOR ASTKOMOMICAL 



B following extracts are derived from a letter written by the Be»- 

Mr. Stoddart, an American missionary, lo Sir John Herscbel, dated 
Oroomiah, Persia, October, 1852. " No one lias ever travelled in this 
country without being surprised at the distinctness with which distant 
Greets are seen. Alonntains Rfty, sixty, and even a hundred miles 
off, are projecMd with groat sharpness of outline on the blue sky: and 
tbe snowy peak of Ararat is Just as bright and beautiful when two hun- 
dred miles distant, as when wo stand near its base. This wonderful 
transparency of the atmosphere frequently deceives the inexperienced 
traveller ; and the clump of trees, indicating a village, which seems to 
rise only two or three miles before him, he will be often as many hours 
in re-aching. In this connection you will bo interested to know that 
the apparent convergence of the sun's rays, at a point diamctrienlly 
opposite its disc, which, if I mistake not, Sir David Brewster speaks o£ 
as a very rare phenomenon, is here so common that not a week passes 
in summer, when the whole sliy at sunset is not striped with ribbons, 
very much like the meridians on an artificial globe. But it is after 
jiightfalt that our sky appears in its highest brilliancy and beauty. 
Though accustomed lo watch the heavens in different parts of tba 
world, I have never seen anything like the splendor of a Persian sum- 
mer evening. It is not too much to say that, were it not for the inter- 
ference of the moon, we should have neventy-Gve nights in the three 
summer montli.i, superior for purposes of observation to the very finest 
uigbtfi which favor the astronomer in the New World. When 1 first 
came hero I brought with me a six-foot Newtonian telescope of five 
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II l^ertnre, of mr own manu&cture, and ihough the mizron hare 
n much tamiBhed, and the iMtrument oihcrwise iDJur«il,tti 
incompanibt]' superior to what it iras in America^ 
VenuB sometimes ihiucs with a li|;ht so dazzliop, that at a dUtaoce of 
n feet (rom the window I have distinguished the hands of < 
watch and even Oic letters of a book. Some S:w months since, having 
met with the statement that the uatotliles of Jupiter had been N«n 
without a glsM cm Mount Etna, it oocurred to me that I was in tlie 
most favorable circumstaneea possble for testing the power of tlw 
wiassitted eye, and 1 dclermined at once to make some expcrimenti 
OQ the lubjecl. My attention was, of counc, first turned to Jupiter, 
tut for a fonsiderablc time with no success. It was always so bright, 
and shot out so many rays, that it seemed quite impossible to detect 
any of its moons, even at their crcatest elongation from the fdaiMl 
I varied the exfierimeut in sever^ ways, by looking through the tube 
of a small telescope, from whith the lenses had been taken, Mid bIm 
Ity placine my eye near the comer of a building, so aa to cut off ths 
moat brilliant rays of the planet, and yet leave the view unobstnicted 
to the right hand or the left; but in neither case could I find any 
tateliite. Some time after, I was »tting on the terrace as dayli^jht wii 
fkding into darkness, and tliought I would watch Jupiter from its fint 
disLioet appearance lilt it shone out in its full splendor. This time I 
was exeeeaingly ^tified, just as stars of the Gr^ and second magm- 
tude were begmning to appear, to see two extremely faint points of 
light near the planet, which 1 felt sure were satellites. On pMniiDg 
my telescope towards them, my first impressions were confmncd, aad 
I almost leaped for jo^. Since that night I have many times, at the 
aame hour of the evening, had a similar view of these telescopic obJMUi 
and think I cannot be mistaken as to the fact of their visilulity. I 
must, however, add that none of my associates, who at my reqseft 
liave attended to the subject, are sure that they detect them, though 
the most sharp^ghted individual feels some confidence that he can 
do so. As these friends, however, are not practical observers, th^ 
lUlurc to see the satellites does not shake at all my belief that I have 
•eon them myself. The limo during whieh these satellites are TtnUe 
ii hardiv more than t«n minutes. The planet itself soon bucomee M 
bright that they are lost in its rays. I will not stop to discoss tbe ' 
question, iu itself a moat interesting one, why they are visible at all, 
irhen stars of the third and fourth magnitude are not distinguisbaUe, 
but merely give the facts in the case, knowing that you will reason OH 
them far better than I can. Both the fixed slars and the planets shine 
lieru with a beautifully steady light, and there is little twinkling wlien 
they are forty decrees above the horiion. Having come to a tatiift^ 
tor^ conclusion about the satellites of Jupiter, I turned next to Saturn. 
This ^anet rose so late in the night, that I had not seen it while 
watching Jupiter, and I was very curious to know whether any bacM 
of a ring could be detected by the naked eye. To my surprise and 
delight, the moment I fixed my eyca steadily upon it, llio elongation 
mu rcry apparent, not like the salcllitcs of Jupiter, at first suspected, 
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rf It, and tben pretty clearly discernible, but snch a 
it convincing, aad msed mj wonder that I had never made the 
discovery before, 1 can only account for it from the fact that, though 
I have looked at the pknet here with the telescope manr times, I have 
never scrulioised it carefully with the naked eye. Several of my 
associates, whose attentioa I have Binca called to the planet, at ones 
told me in whivh direedon the longer axis of the ring lay, and that too 
without any previous knowled^ ot' its position or acquaintance with 
each other's opinion. This independent collateral testimony is very 
satis&ctory to me. I have somewhere seen it stated that In ancient 
works on aalronomy, wrilLen long before the discovery of the telescope, 
Saturn is represented as of an oblimg shape; and that it has puzzled 
astronomers much to account for it. Am 1 not correct in this impres- 
non ; and if so, is it not possible that here on these elevated and 
ancient plains, where shepherds thousands of years ago watched thrir 
flocks by night, and studied the wonders of the glonous canopy over 
their h^s, I have found a solution of the question ? After examin- 
ing Saturn 1 turned to Venus. The most I could determine with my 
naked eye was, that it shot out raj's unequally, and appeared not to be 
round ; but, on taking a dark gloss of just the right opacity, I saw tha 
planet as a very minute but beautifully defined crescent. To cuard 
gainst deception, I turned the glass diueront ways and used dinerenC 
glasses, and always with the same pleasing result. Let me say here 
that I find the naked eye superior for these purposes to a telescope 
termed of spectacle glasses, of six or eight magoifying power. This is 
not, perhaps, very woniierful, considering that in direct vision both 
eves arc used, without the straining of any one of the muscles around 
them, and without spherical or chromatic aberration or the intcrpo^- 
&)[) of a dense medium. 



SOLAR rtlEXOUKKA. 



At a meeting of the Astronomical Society, Slay 13th, Mr. James 
Nasmyth presented an account of some experiments which he had 



tried, with the hope of imitating some of the phenomena of a total 
solar eclinge, and thus obt^ning a sight at the red I 
edge of till 



Be, and thus obt^ning a sight at the red projections from the 
le sun. It is, however, evident, that thoush the image of 
1 itself may be completely and exactly concea&d by some con- 
re in the eye-piece, or permitted to pass through an aperture 
into a dark chamber, while the equatorial movement is regulated pre- 
' isely to apparent solar time, vet there will remain a great and, I fear, 
insurmountable obstacle, in the liuninosity of the earth's atmosphere, 
enli"htened by the sun's rays. This difhcully appears to have been 
ovenooked. If a telescope furnished with an eye-pieco having avery 
small field, or half the field covercil, be directed to the sky close to the 
border of the sun, the sun itself being just excluded, the ^ra ia far 
too powerful to bo endured by the eye without the iaterposition of tt 
pretty deep tint of darkeniog glass. Such, at least, has been the cqiv 
under the most favorable circunutances of clear and deep blue sky, 
83" 
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doling which I have been able to try tlie experiment. In the aatonm 

of ISSl, after my return from obserring the total solar eclipse in 
Siraden, it occurred to me that the beat chance of obiaiuing & ngbt 
of these pbenoiueDa might be aObrded by taking advantage of that 
itato of sky, lovely indeed, but too rarely aeea in this couatry, when 
detached and sbarplv defined clouds are slowly moving over tbe d«ep | 
blue surface of the heavens. On two or tJiroe such occaaioas IM 
irlock-movenieat of my equatorial havtag been carefully rezulated, I 
watched the passing of well-defined clouds over the sun, wbich cer- 
tainly seemed Co produce a rather darker tint of sky tn the immediate 
Ticiuity of the sun's edge than any artificial couirivanee in the eye- 

E'ece. Yet the advantage gained was not such as to give the dighleit I 
)pe of success. If it is at all possible to render these extremely ' 
delicate phenomena visible by nrllGcial means, it will probably M 
accomplished by erecting a suitable inatrument on the top of od« oI 
the highest accessible mountains in a fine climate, like thftt of Oroo- 
miafa in Persia, as described by Mr. Stoddari, where the smaller den- 
uty of the atmosphere and its great dryness exceedingly [liminiah in 
illumiaatioD by tbe sun's rays. A telescope of very inodeTato ain 
night answer the purpose, il' equaloriolly mounted atid driven acca- i 
ralely by clock-work. I 

LtJNAB TOLCANOEa. I 

The followiug observations on the nature of lunar volcanoet bva ] 
been made by Prof. Seccbi, of Kome. 

" The first class of the lunar volcanoes possesses a distinctive char- 
acter; the edges of the craters are almost completely oblitetatedi 
(O that their border now is a continuation of the plane ground, in 
which they seem excavated, and a deep well only remains in the place 
of the ancient mouth of the volcano. Instances of this kind are rerj 
frequent near the south pole of the moon, and around tlie lares (pot 
Tycho ; but Tycho ileeU does not belong to this class. The pbynog- 
Domy of these craters nearly resembles our submarine volcanoM of 
the Monti Ciminii, (o the N. W. of Rome. The countty srouiid the 
craters of Bracckno, Bobena, and dt Vico, is almost Hat, and the old 
openings of the craters are now deep lakes. On this ground we an 
led to believe that oven in the moon niany subaqueous volcanoM U- 
itted. Another dialinct character of these volcanoes of the first oltM 
is, that they are in a line, as if they burst from the cracks of the aoltd 
bod^ of the crust produced bv earlier formations ; this is most atrik- 
ing in Arzahel, Alphonsus, and many others, and they seem to foUow 
the cracks made by the saultvaneiil which raised Tycho, tha lUBU 
Apennines, &c- Some of the liiglicr chains of lui 
are seen visibly parallel to the allignment of the craters: tbia 
also is like that which we observe on the earth ; indeed, the I 
Italian volcanic chain follows the line of the Apennines along tl 
country. 

" 7Ji« cet'twd class of luuai ^oUantiQa are those wh, 
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cmtside edges elsrated above the auirounding plane ; tlieir form is 
genemlly regular, aad not broken, aa those of the preceding clnaa, 
and the ground around lliem is elevated in a radiating dispwition, aa 
is visible around Tycho, Copernicus, Ariatotle, &c. The regularitj of 
their forms suggests that the ejected matter was not disturbed by the 
motion of waves, and, coDsequently, that they were atmospherical 
volcanoes, like those of the Monti Laiiali, Albani, and Tuscalani, at 
the south-east of Rome ; the want of breach in the craters seema to 
indicate that no lava, but only scorite and loose matters, have been 
ejected. The disposition of the soil around them suggeaCa the opinion 
that they are of a comparatively later epoch, and formed after the 
cmst of the satellite was pretty reeiatant, and was capable of being 
elevated all round hy a great effort. It is singular, indeed, that this 
raiiiation, of the soil around ia found propordonat to the m^nitude of 
the central crater. The effect of this nouteuemerU extended some- 
timea to a prodigious distance, comparable to that of the Cordilleraa 
of tbe Andes on the earth. The greater part of the craters of both 
the classes now deacribed possoaaea an insulated rock inside, very sel- 
dom appearing (at least in commonly good telescopes) peribrated. 
This beare great analogy with what we see in more than one place in 
the ancient volcanoes of the earth, where the erupting mouth has 
been stopped hy a, dome of trachytic matter as by a stump. Monte 
Ycnerc, near Rome, is of this formation, and lies m the centre of an 
umnenso old crater. 

" The third class of lunar craters is very small, and bears a great 
likeness with those called by geologists adventitious craters, and seems 
tji be of a very late formation, the last efforts of the expiring volcanic 
force. They are irreguhirly scattered through all the moon, hut occur 
more frequently at the borders or inside of the old demolished craters, 
though not concentric with them, and se«m to have been produced 
after the large ones were completely closed, either by trachytic ejec- 
tion or by becoming lakes. Thaae small cratcra have very seldom 
rocks inside, or a flat bottom ; but their cavity is conical, and doea not 
exceed in dimension our common volcanoes, which are yet active on 
the earth. From these facts and observations it appears, that volcanic 
action has gone on in the moon through all the same stages which it 
has gone and is going on in the earth, and is there probably com- 
pletely extinguished, on account of the smaller mass of the moon, 
which has been cooled very rapidly. This rapidity of cooling, joined 
with tbe smaller gravity, may account for the great development of 
Toleanism there, and comparatively fewer Plutonian formations. But 
extensive instances of this kind are not wanting ; the lunar Alps, 
the Apennines, the Riphece, See., may represent this formation, sur- 
rounding vast basins, and havino; modern volcanoes following the 
direction of the higher edgea of their chains. Professor Ponzi seems 
to think it un (questionable that water existed at the aurface of the 
moon; the fierce glare of the sunshine is not able to melt the ica 
there, which is probably at the temperature of the planetary spaces ; 
-i-ltut M the sun at the aurface of the earth is not able to malt cot (^w 
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den, wbicb yel poneM a certAinlir higber tempcTatnie. CdU, 
other ankaowQ oausei, maj have sfaaorbeil and fixed sU tbe 
pbere which ancient]}' existed, u «re see that the immense atnti , 
which anciently surronnded the earth has been hxed by Kveisl cUor 
ical prcKessei, and reduced [o its actual compoatioTi ; and it wMA 
be posnble that this actnallr eiislin" atmosphere of ours shoDU M 
■II MlidiGed, either b^ eold or cheuiical processes, if the eorlliar- 
tires at the same degree of colj) which mcdu to have i^ace on ibe 



uKTBRor-oorcAL txpLUEKCB or the bolab fpots. 

M. R. Wolf, in a communication to the Academy, Compia Smrfw 
xxxT., gives the followiDg abstract of his Memoir upon the coniwclioa 
of (be Solor Spots with terrestrial magnetism, 8tc. He observes, 

" Id the first chapter 1 have sfaowu (Ibundcd upoD sixteen diSeRDt 

rhs, csabliabed by the nunimtun and masitnum of the mIv tpoti) 
the mean period of these spots maybe put at 11-11 -{-0,0S8 yM"^ 
inne periods being equivalent lo a century. In the »erand chapter 1 
have established, that in each century the years 00, 11-11, 22-», 
a3-33, 44-44, AS-SG, GG-67, 77-78, M-»9, correspond to the minimimi 
of the solar spots, the inicrval between the toinimum and nuutimun ii 
variable, the mean bein^ five yeara. The third chapter contains u 
enumeratiou of all the observations of the soUr spots, from Fabridiu 
and Scheiner to Scbawbe. The fourth chapter shows the remark^e 
analogies between the solar spots and variable stars, from which aD 
intimate connection may be presumed between these ungular pheoo- 
mena. In the fiflh chapter I have shown that my period of 11-111 
years corresponds more exactly with the variations in magnetic decB- 
lution, than the period of 10^ years established by M. Lamont The 
magnetic variations accompany the solar spots not only in their regular 
changes, but even in their minor irregularities : this latter &ct is ilaelf 
sufficient to prove definitely the important relations between them. 
The sixth chapter gives a comparison between the period of the Mlar 

Sots, and the meteorological pbenouiena contained in a Swiss Chioni- 
i for the period 1000— IttOO. It res ulta (conformable to the idea of 
8ir William Uencheh that the yean in which the spots are moat 
nuroeroui, are geuerally drier and more productive than the olhet^ 
the latter being more humid and showery. The auroras and eartlt- 

£ lakes, indicated in the Chronicle, increase in a striking manner ift 
e yean of the spots. 
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The following interesting communication was made to the American 
t Association, Cleveland, by Mr. W. B. Thorns*, of Cincinnati, Ohio. 
The possibili^ of foretelling weather has occupied the attention of 
"* — ~~~iiofiiatnTal facta, from the earliest period id' our reconto; tfat 
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tearttiaty with wKIrIi anytliing is arrived at on thia suMect, like all 
aSter parts of natura) science, depends upon the knowledge acquired 
of tluMe things willi which nature has most incimatoly conucclcd it. 

Without indulging in aay comment, I witl state a fenr particulara in 
re^rd to the different indicators with which nature has supplied us, 

^Vhen a pair of migratory birda have arrived in the Spring, they 
immediately prepare tobuild their nest, making acarefalreconnolBance 
of the place, and observing the character of the season that is coming. 
If it be a windy one, Ihe^ thntch the straw and leaves on the inside of 
the nest, between the twigs and the lining ; and if it be very windy, 
they get pliant twiga and bind the neat firmly to the limb, securing all 
the small twigs with their salivas. If they fear the approach of a 
rainy season, they build their nesta so aa to be sheltered from the 
weather. But if a pleasant one, they build in tho fair open place, 
wilhont taking any of those extra precautions. In recording these 
facta, wc have kept duly registered tlie name of the bird — the time 
of arrival in Spring — the commencement of nesting — the materials of 
nest, and its position — the commencement of laying — number of eggs 
in each neat — commencement of incubation — appearances of young 
— departure in Autumn. 

But it is our insecta and smaller animals which fumbh us with the 
best means of determining Iho weather. 

Wow 
preaenL 

bodies during a rain. At regular periods afler tho rjun they exude 
this moisture from their bodies. We will take, for example, the Bela 
alUrnalti. The first fluid exuded is the pure liquid. When this is 
exhausted, it then changes to a light red, then deep red, then yellow, 
and lasdy to a dark drown. The Helix is very careful not to exude 
'more of its moisture than Is necessary. It might exude it all at once, 
but this is not in conformity (o its general character, as this would 
prove loo great an exertion, The Uflix atlernala is never seen 
abroad, e.'ccept before a rain, when we Rnd it aacending the bark of 
trees and getting on the leaves. The Heliees arborea, inrlmlata, 
rwlerati, and minima, are also .leen aacending the stems of plants two 
days befoic a rain. Tho Helices claum, lii/era, PenniglBaniaa, and 
eleeala, generally begin to crawl about two days before the rain will 
descend. They are seen aBcendiuB the stems of plants. If it be a 
long and hard rain, they get on the sheltered side of the leaf, but if a 
short one, they get on the outside. The laecinea have also the same 
habits, differing only in color of animals, as beforo the rain it is of a 
yellow color, while after it is a blue. The Helices lotilaria, zalela, 
alholahris. and Ihyroiihus, not only show signs by means of exuding 
Huida, but by means of pores and protuberances. Before a rain, the 
bodies of salela and li. ihi/roidcus have largo tubercles rising from 

These tubercles commence showing themselves ten days previous to 
the iitU of rain they indicate \ at the end of each of these tubercles is 
a pore. At the time of the fall of the r^n, these tubercles with their 
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pores opened, are stretclied to their wtmost to receive the water. 
Also, for a few dajB before a rain, a large and deep indention appears 
in the H. thjroideus, beginning on the hea<l between the homa, and 
ending with the jointure at the shell. The Helices solitaria and 
lalela, a few daja before a rain, crawl to the most exposed hillside, 
where, if they arrive before the rain descends, they aeeic some crevice 
in tlie rocks, and then close the aperture of the shell with glutinous 
lobatance, whiiih, when the rain approaches they dissolve, and are 
then seen crawling about. In the HeOx albolabris, tbe tubercles 
begin W arise after a rain, while before they grew Bmaller, and at the 
time of the rain, the body of the snail is filled with cavities la receive 
the moisture. The H. xaleta, thyroidevs and alboiajiris, move along 
at the rate of a mile in forty-four hours. Tbey inhabit the most dense 
forests, and we reg^ it as a sure indication of a rain to observe them 
moving towards an. exposed situation. The Helices appressa, 
tridenlala, falla, amipaliala, indicate the weather not only by exuding 
fluids, but by tbe color of the animal. After a rain, the animal has a 
Tery dart appearance, but it grows of a brighter color as the water is 
expended ; while just before the rain, it is of a yellowish white color. 
Also just before a rain, striffiare observed 1o appear from the point of 
the head to the jointure of the shell. The superior tenUieula are 
striated, and tbe sides are covered with tubercles. These Helices 
move at the rate of a mile in 14 days and 16 hours. If theyare 
observed ascending the cliff, it is a sure indication of a raia. They 
live in the cavities in the dde of cliffs. The ZZefix hirsuta is of a 
black color after a rain, but before, it is of a brown, dnged with blue 
around tbe edges of the animal. The lenlacula are marked by a cross 
Stria;, and there is also to be seen, a few days before the rain, an 
indentation wliich grows lieeper as the rain approaches ; this HelLi 
also exudes fluids, but cot with the changes of color of those before 
mentioned. 

We can abo foretell a change of weather by the Wasps and other 

The leaves of trees 'are even good barometers ; most of thera for 
a short, light rain, will turn up so as to receive their fill of water ; but 
for a long rain, they are so doubled as to conduct the water away. 

The RanQ,Bu/o and it^Za, are also sure indicators of rain, for, as they 
do not drink water, but absorb it into their bodies, they are sure to be 
ibund out at the time they expect rain. 

The Locusta and Gryitus are also good indicators of a storm. A 
few hours before the rain they are to be found under the leaves of 
io the hollow trunks. We have many times found them 
thus, but we bare never known tlie instinct of these little fellows to ' 
lead them to unnecessary i 




Our attention has been drawn to a paper in the Association Mediad 
Journal on Medical Meteorology. The object of the paper is, to draw 
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the attention of medical men to the importance of the registration of 
disease in connexion with the conditions of the atmosphere. We 
have often pointed out the present unsatisfactory method of general- 
izing with regard to the influence of climate and weather on the 
results of disease. The following supposed case, from the paper 
alluded to, illustrates our remarks : — "A patient was seized oy an 
attack of bronchitis on the 7th of April in any year, and during the 
prevalence of a cold noHheasterly wind ; that the patient died on the 
14th ; and that on the 1 7th the death was registered ; but meanwhile, 
that, on the 13th, the wind had changed to a mild southwesterly breeze ; 
it is obvious that the registration of the death on the 1 7th could have 
no value as a medico-meteorological fact." The fects that are wanted 
to be of value in such a case are, the dates of the first seizure and the 
state of the weather previous to that time. A moist and warm atmos- 
phere, or a cold and drv one, may suddenly set in and terminate a 
number of cases which have been very variously commenced. In 
order to supply the information desired, the Association Medical 
Journal has undertaken to publish Meteorological Tables in con- 
nexion with the history of particular cases of disease. In this way 
we have no doubt that some important facts will be elicited. Already 
the physiologist is in possession of a large number of facts which show 
the influence of the great forces of Nature on the life of the orpinic 
world ; and the prosecution of this subject by the medical man will be 
but the following out of these researches, and giving to us a more 
intimate knowledge of the laws which control the existence of organic 
beings on the earth. — London Athenceum. 

ON THE BISING OF WATER IN SPRINGS IMMEDIATELY BEFORE 

RAIN. 

The following paper was read to the American Association by 
Prof. Brocklesby, of Hartford, Conn. 

My attention was particularly called to this phenomenon during 
the close of the summer of 1852, while residing for a few weeks in 
Rutland, amid the highlands of Vermont. 

In the western portion of the town is a lofty hill, rising to the 
height of about 400 feet above the Otter Creek valley. Near the sum- 
mit of the hill a small spring bursts forth, the waters of which are 
conveyed in wooden pipes to the barn yards of two farm houses situ- 
ated on the slope of the hill ; the first being about a quarter of a 
mile distant from the spring, and the second nearly one-third of a 
mile. At the latter house I resided. 

The waters of the spring are not abundant, and during the summer 
months frequently fail to supply the aqueduct Such was the state of 
the spring when 1 arrived at Rutland ; for the summer had been ex- 
tremely dry, the brooks were unusually low, and the drought had pre- 
vailed so long that even the famed Green Mountains had in many 
places begun to wear a russet livery. The drought continued, not a 
drop of rain falling, when one morning a servant, coming in from the 
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banijard, affimit^d that ire should toon hare rain, as the iTBter km 
flovinn io the aqueduct — the spring having risen Mitral inches. The 
prcdii^ion was veri&ed, for within two or three days, rain fell to » 
considerable depth. In a short time the sprins again sank low, and 
ceased to supply the aiiueduL't ; but one ctouuleas morning, when 
there were no vinble inuicalions of rain, its watf ra once more mat — 
flowing through the entire length of the aqueduct — and, ere twen^ 
four boura had elapsed, another rain was pouring down upon IM 
hills. On inquiry, it was ascert-uned from iFie residenU in t£e ridn- 
ity that the phenomenon was one of ortUnary occurrence, and that, 
for the last Iwentg years, Ihe approach of rain icos expected to ht indi- 
ealed ij the rUiiig of the spring. 

Jatercsl«d by these facta, I sought for others of the like natnre, aai. 
requested through the public; prints information upon tliis sabject 
from all who happened to possesd it, — and also upon collatentl pomlf 
which were conceived lo nave important relation lo this phenomesao. 
I was rewarded by the knowledge of only one additional inatmcet 
esisting in Concord, Massachusetts, where a spring that mipplietS 
certain brook, is said to rise perceptibly before a slorm. 

The cause of this phenomenon nas been attributed, by some, to the 
fall of rain at the diatAnt sources of the sprine, a short time prerioul 
to its descent in the vicinity of the spring itself; but this view ii 
doubtless erroneous, since it is altomither improbable that run shauM 
fall at two distant localities, year aller year, with the same constut 
period of time between them, and Ibat this interval should be such n 
to ensure that water falling at the first locality, should atioayt arrivB 
through Bubterraneoua channels at the second, before the rain them 
commenced. 

I have not been able to ascertan the stale of the barometer, dtlwr 
at Rutland or at Concord, at the times when the phenomenon in qtiat' 
tion occurs ; nevertheless, I believe the true solution will bo fbuDd ia 
the diminished almolpheric pressure, wkieh exiaU be/ore a ram. 

The waters of a spring remain at any given level, because the U- 
mosphcric and hydrostatic pressure combined, exactly counterbalanM 
the upward force of the jut. The sprins will, therefore, rise either 
when the force of the jet ia increased, white the almospheric preanm 
continues the same, or when the latter is diminished, while the former 
remains constant ; and the elevation is greatest of all when the dccreaae 
in the density of the atmosphere occurs simultaneously with an in- 
crease inlhe strength of the jet. 

The rising of the water in the instances related, cannot, I think, 
in view of the facts detailed, be fsurly attributed to any sudden ali- 
mentation of force in the current of the springs, but ia to be regvded 
as the result of diminished atmospheric pressure occurring at the pir> 
ticular times, in perfect accordance with known meteordo^kal U«i> 
T am not aware that it lias yet been ascertained whether this phenoB- 
enon is local or general. If the latter should tie found true, and ibt 
explanation given correct, we arrive at the curious discoveriac tU 
the springs and founUuni of the earth are natural barometer; whim 




ASTRONOMY AND METEOROLOGY. 

ttkma may, perh&pa, be var&j of notice la fntore 
tigBtiona. 

ISTERESrCJO MBTEOBOLOOICAI. OBSSKVATtOSa. 

e aei'onnt of the meteorological observations mado rluhu" luo ■ 
lifie balloon ascents lost jcar, by Mr. Welsb, of (he Kew Obser- j 
y, have recently been pubiished under the direction of the Royal 
■ly. 

e principal results deduced from the experiments described 
hus ttAted. The temperature of the air decreases uniEonnly 
the bci<;ht above the earth's surface, until at a certain elevation, 
ng on dilTarent days,*the de';reasc is arrested, and for a apace of 
2000 to 31)00 feet, the temperature remains nearly constant, or 
iucreaaes by a small amount ; the regular diminution beinz after- 
1 resumed, and guuerally maiDtained, at a rate slightly less 
than in the lower part of the atmoapbore, and commenciog 
a higher temperature than would hare existed but for the ii ' 
on noticeiL This iutermption in the decrease of temperature ii 
npanied by a large and abrupt fall in the temperature of tb^ 
|iMnt. or by actual condensation of vapor, from Vhich it may bn 
red that the disturbanuo in the proCTcasion of temperature arisay i 
a development of beat in the neighborhood of the plane of conj,- J 
ition. The subsequent falls in the temperature of the dew-poinl 1 
;enerally of an abrupt character, and corresponding interruptiont J 
e decreasing progression of temperature are sometimes distii»r 
lable, but in a less degree, as mi^ht be expected from the faci ' 
It lower temperatures the variations in the absolute amount of 
Qua vapor are necesaarily smaller, and their thermic elfecU coiw 
sntly diminished. The analysis of the porUoua of air collectei! i4 J 
scents is reported by Professor Mllcr, of King's College. Tb4 j 
jrtions of oxvgen and nitrogen were determined by detonatiott 1 
hydrogen in Itegnnult's endiometcr. The volumes of oxygen il| ' 
ir item difTereut heights are given in the following table :- 



AlrcallwledslKlair'iaalleBei 

Tubs a 13.440 b 

TilbcS, 13,000 re 

TulHllillTarrlcolliuiTuaBni, - .23,030 9] 



anao 
30 BBS 



e results confirm the sUtement made long ago by Gay LussBt^ | 
lime when gaseous analysis was less perfect than at present, tha( J 
I Is no sensible dilTereace in the compoaition of the atmospliorB ^ 
le surface and at the greatest heights aoces«bb to man, so far af 
iroporlions of oxygen and nitrogen are coucornod. The ([uautities 
r submitted to Profeiwr Miller were too small to admit of thft 
artioQ of carbonic aciil being determined, but its presence sennu 
,ve been shown in all by the formation of a film of carbonata of 
upon a solution of the subocetate, which was introduced to a por- 
01 the ^r confined over mercutj'- 
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The returns for 1953 from tbe Arctic expoditioiu iu gcarcli of SlI 
John Franklia have anQOunt'ed to us the grcateat vicloij irince 
Magellutcnfl doubled the southern point of the continent, and ^laed 
into the Pacifiu ocean. The leading feature of interest lies in tlie 
fact, that the problem of n passage for nhips between the Atlantic and 
the Pacific Oceans, north of the American continent — a problem 
vhich iuts eneaged the enterprise of maritime nations, and particnUr|r 



boa been fimjlv Mlved. 
igatin^ his ship from Bebiin^a 
xty milea of Uolville Smita, — 
, waiting only for the dtsnistiOD 
id return by the eastern ouuet to 
e been stript of aH that partioa 
' (rom the field of i 
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, for upwards of 
Capt. M'Clure has succeeded 
Strait, in the west, to within a 
and was, according to the last t 
of the ice tojHUHtbrou);b those strai 
SnEland. The problem had lon^ 
of itM interest which was reflected 

■peculation; but its solution, after ages of such perilous adventun 
as that by wbiah it has been sought, is a great s<:ieutilic irinn^ 
When on the ere of sailing. CapU M'Clure emphatically dooluei 
that he would find Sir John Frantlin and Coiil. C'rozier, — or atik» 
the northwest passage. He has, geographically speaking, retkoMd 
the latter part of his pledge :~- but the fate of those golbnt Comnttn- 
ders and their crews is hidden yet amid the dark and lab^'rinthjoeiw- 
paths of the Arctic seas. The si^icDtJfic secret of centuries has ben 
wTonchcd at last from the Spirit of the North; — but tbe huaan 
Kcret which In these latter days the heart of more nations than OBI' 
own has 80 yearned to solve, be guards yet, in spite of all questtotdsg, 
in aome one of his drear and inaccessible caves. 

It will be remembered by those who have followed the faistiny of 
tho An'tic expeditions, that Capt. M'Clure was fint lieiitenBnt of Kr 
Jaiues Ross's ship Enterprise, — and having been promoted, Tohn- 
tcered for the second expedition bv way of Behring's Strait. Hvint 
appointed to the command of the Investigator, under CapL ColUnsUi 
of the Dntcrprise ; and proceeded with that officer to Benring^ SMA 
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is the earlf part of 1850. CapL Collinaon having failed to penetrate 
the pack it^e, parted from Cant. M'Clure, and sailed to Hong Kong, 
where be nintercd ; but th? latter, notwithatAndina a signal of recall 
from CapL Kellctl, of tbe Herald, who was the chief i&cer on that 
station, dashed onwarda vrith a bold determinalion to force a passage 
to the northeaat, — taking on himself all the responsibility of disobey- 
ing orders. Fortunately, his daring h&s been crowned with success; 
and it is not a little slDsukr that Capt. Kellett, who waa the last per- 
■on seen by CapL M'Clure when he entered tbe ice on the west, — 
■faould have been the person to rescue him, at the expiration of three 
jcHV, on the side of Melville Island on tbe cast. 

It was observed by Sir Edward Parry, in his Brst voyage, that the 
emrent in the Polar Seas ran from West to East, and that tbe pro- 
PCM of an exploring vessel would be uiadu most easily in that direc- 
taoD. Following this suggestion. Captain Beech^ was tent out in the 
noeoom, inlS25, and entered the Arctic ocean (rom Behring'g Strait, 
and carried further tbe line of American coast upon the charts than 
liad been done before. One of his officers advanced to liie point 
marked Boat Extreme. Since that voyage, in consequence of the 
experience of Sir George Batk, in the Terror, 1836-7, m which that 
vessel never came lo anchor, but spent the winter frozen in the ice, 
and drifting with it, the opinioD of Arctic navigators has been, that 
much lime was saved in the spring by such a system of wintering. 
Sir John Franklin himself expressed bis intention to winter in the 
ice, under certain circumstances ; and it was thus that our own coan- 
tryinen, in the Advance and Kescue, spent the winter in their expedi- 
tion for Sir John's relief In that case the ice took them bodily back 
by drifting more than a thousand miles, and left them in the watets of 
Baffin's Bay, about where they were twelve months before. 

Commander M'Clure has avaiied himself of this same Arctic cur- 
rent, flowing from West to East, ny wintering in tho same manner. 
That 19, he permitted his vessel to be frozen up, without coming to a 
harbor, in the winter of 1 8aO. As early as the 26th of October of 
that year, he ascertained that the waters of the strait in which he then 
was, which be called the Prince of Wales's Strait, eommunicaled witb 
the waters of Barrow's Strait, on the eastern side of the continent. 
He had therclbre made the great discovery, of which wo have but 
now learned, three years ago. This established the existence of a 
Northwest Passage I Had the sea remained open a few days more, 
the expedition would have made Ihe passage, — not only in one sea- 
son, but in tbe short space of little more than two months and a half 

It appears that the Investigator, after rounding Point Barrow, in 
August. 18S0, and being detained by thick fogs and contrary winds 
in Colville River, reached the mouU) of tbe Mackenzie River and 
C*pe Bathurst. When at Capo Parry, Capt. M'Clure was ioduoed 
by the sight of open water to push for Banks's Land, and at tho dis- 
tance of six^ miles fell in with an unknown coast, whicli he named 
Baring Island. Pos^g up a strait between this island and a coast 
called Prince Albert's Lftnd, he reached lat 79°, md «u impeded b^ 
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«. '■- •• 1: ■.-- r-ii-ii^-- r ."7. -..:-. IJ . i.— cjj: ri7^i>rr explon- 
'•f-c-L i^: i. ' *sjr iC- as?: f: r,:^ ▼•!* a — :& "^-m ?s'ri,pf«'M :a« r^lWD 
4»'V5fai' --i'.'j'.''<i i"" 11--. "^-L— • ^'iz. -?•- s»;»t. :»x: sz-forrnnawlr 
w.iiv;". n*-<..ii l: — • ' * i-i" "Hr: ." "rLTu^r-jC :-iT«»::cr"i oefiiomMii* 

■.f .:#r iii; -> >---.- iAJ-Tr^ l-.iJ:L it "Urt -f*^ fz;! <x. ta« clifif of 
i>fcijff .'-A^<. r-v" £.* L«:i*i ▼Tii *L 1 j"r3 :c rzA sapf. br SirEd- 
• «-•- '^*-'"', '*'-■- *▼ r: rnci i '-j-^^izi-i. .i I^r . Froei this point 
^''r.'- i! ^..r: .r>?yr: »-.-^ i:* ir=v i-i: .-c .■:.zr5-f "wiiiis; kts ship, to 

7/-.? 'iru;-^-.^' ......ji r.—.c E^iT--.r'* Sinr^ :: Bi^x« Land, aad fO 

iuvirf^, TK.rj'HK jlZjT^ '.;.■ »*- "jc l»i.->"- :^:n;■:*- i* "^iu: has been called 
' 7 r.#: J/.^'^i'rrT *:? •.;>: S'-.r-i-W-ir?: Piisirr : * — ari so wEli probably 
•:.'.'; \z..\ • i'**.'.y-r. •i**:^:*^ ilr'Tj." 

Vi.:;. f'-»;j»r'. v> •:-* r-4-.ir\'::-.ri cc Ti** Nrrtb-Wes Fuaage. which 
Je ^ e -•/•-/I '/ ;r.-*Ar ;f^/::r5i: ;.! .<L iz-'.-rre?:. tir- M"C'.:ire otwerres: — 
' A »••..'/ '^^:.'\*. .'.'/ '.r*45.'r: ',: j-r::lrj :•: :it "^rrtwriri bv entering the 
]'',<.• -: %. - V.': *%••:." a ,• :: ■; \tk '-V..Z "S'-.r-.- -.\r7>:-» ani wind con- 
if.j- . :.■.-: '..'■ ;»v/. ..Vi'-r..'*.,-^!'. - : • -j: :i.-:-:r:. :r.v Prinot? ol' Wales 
'•,'.•;.* ;i/.'l -yv *"*■;/ :./ a.o:.;r t:.- AnitrLin •. :i?:. I oor. vive it pracli- 
'.<'..'■ J/nf'-A'//! .- j:, ;::«-;4: a'.»-r;Ia;i'.'.- -iT^n :bv e.v: coast of the 
i'/i».' #^ '/f VV-ii' ■ .-.•ns!*.. ar«'i on rri«: A::.rr] .ar; *h"rv. — alfomuih game. 
'I i.". hil;- 1/1 »fj. . vj' jr.irv n:,u'i\A '\u r-iri-i«.-vr and h:\re*. which remain 
tJi' • ii*i/<- //ini'-.r ■*'*• liH'.#- j»r'K:iipyl upwanlsoi* 4. •.•*.'• Ibs." From the 
tt\, i I ,:t*tntK 'aUi' li w':r" rnH'I". it ajipirar- that tlif s<.-i of the currents 
n •!• ♦ I'l* 'lly ♦/* tli«' <';r-tWMr'i. "At oiio time ," sav? Capt- MVlure, " we 
l#»ijii'l ill" -I't ;ii ifiu'h if* two knots in a [H.'riV'i.-t calm, and that the 
Il*f«»'i I I'll- iwi 1 rr##iri ili»' Wi-stwani wi; havo ascertained beyond a doubt, 
iiH fill- opij/zitiifiiin-i affonii-'i diirin;; our f)<:t('ntion alon<» the western 
j-.lioM- jf.ivi- ;inipW' jiioof." 'J'lii>j is one of tin* important facts of Capt. 
M'(Iiih''m I'MtiTpriHi', and f.-talilislies th«; proprietv of making any 
fuliirf fiiifnipt at a paxnn;.''; wlii'-h nii;.dit be required from the side of 
Itfiiinifr'H Si rail. 

\V«' now turn to Sir. K. Ht'lrlior's despatches; — ^which, if not so in- 
liM'i'Hini|f ill 11 friMi^rniphical point of view as those of Capt. M*Clure, 
yrt f'onl.uii many imporUmt features. At the head of these may bo 
plai-i'il, III- it, till* cxistcnfe of n polar sea, which Sir Edward tecls 
roil vim id ir. now |iliii'rd beyond a dou1)t ; — and secondly, the dijt- 
i<i\iTv til mIiiiI hu wiiuld {.dadly ho[>e may be further traces of 
I'l.tiiLIni 
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When Capt. Inglefield left Beechy Island last year, he brought 
home the intelligence that Sir E. Belcher had gone up Wellington 
Channel, and had been absent three weeks. It now appears that he 
reached Cape Beecher to the north-east, near which, in lat 76° 52' 
and long, 97<* W., a locality was found for winter quarters. Appre- 
hensiye that the open season was fast approaching to a close, prepara- 
tions were made for boat and sledge explorations to the north wanl : — 
and these were commenced on the 23d of Au^t. On the 25th, 
when rounding a point where the coast suddenly turns to the east- 
ward, the remains of several well-built Esquimaux houses were dis- 
covered. " They were," says Sir E. Belcher, " not simply circles of 
small stones, but two lines of well laid wall in excavated ground, filled 
in between by about two feet of fine gravel, well paved, and withal 
presenting the appearance of great care — ^more, indeed, than I am 
inUing to attribute to the rude inhabitants or migratory Esquimaux. 
Bones of deer, wolves, seal, &c., numerous. Coal found." There is 
no mention of any search having been made for a record, though in 
all probability this was not neglected ; yet the absence of any cairn 
would seem to render it unlikely that a document existed. It will be 
observed that Sir E. Belcher does not hazard an opinion, as to 
whether these huts were built by Franklin's party or not; but if 
not by Esquimaux, it would be difficult to arrive at any other conclu- 
sion. 

The explorations of Sir Edward and his officers led to the discov- 
ery of various lands, to the most extensive of which the name of 
North Cornwall was given, and of several islands washed by a sea 
open to the north, which, as we have stated. Sir E. Belcher regards as 
the Polar basin. Sir Edward gave the name of Victoria Archipelago 
to a group of islands in 78° 10' N. lat. ; and the easternmost, forming 
the channel to Jones's Strait, which communicates with the Polar sea, 
he named " North Kent." It is important to add, that as early as the 
20th of May, he found the sea open in the latitude of Jones's Strait. 
His words are — " Polar sea as far as the eye could range." He also 
states that the tides were most apparent, setting from east to west. 

Throughout the very interesting search, not a particle of drift- 
wood was noticed since quitting the Esquimaux huts, and not a trace 
of human beings. Animal life seems also to fail in this district " If 
our unfortunate countrymen," says Sir Edward Belcher, " have taken 
the fioe and drifted with it, their case is hopeless. If we may judge 
from the aspect of the floes, where they had come into collision, or 
where they piled themselves in layers over forty feet on the north- 
western extremities of the islands, the feeling was disheartening." 

In regard to the final results of the various expeditions, the editor 
of the London Athenseum remarks : — ^It is of course quite possible 
that intelligence may yet arrive, from Sir E. Belcher or Capt Xellett, 
announcing either the discovery of our long-lost countrymen, or that 
of further tracks of their route and their possible whereabout. We 
have yet to learn the result of the explorations of Capt Kellett's offi- 
cers ; and we must not forget, that Capt. CoUinson, who entered the 

33* 





I 

I 



Assvu, or sassTiPic dibcotkrt. 

ice U Bobring'i Slnit in 1851, maj br keeping a lugh norlli Ukoda 
((Tike ibetr track. At Ihc lame dmc, although we have alwan leaned 
to the si<]e of hope, bearing in minil the amaziog ijiiantil}' of ■oinMil 
life exiitioe for the suhibtcnce of the losl partv in (he Arc^- Tcgiona, 
we (cannot lose sight of Ibe l»cU thai the head waters of W«Uin|)OD 
Chaonel have been parOj explored wilhout fiodlng any vestin eC 
Franklin or of Ills ships, — and that the exploraUons of Capt. U'Cltu* 
to the MUtb-west of Melville bbnd prove beyond a iloubt that tbiqr ' 
cannot be entsnglc<l ia tho ice in that locality. Our heart begins la I 
laint. we must avow, beneath the burden of hope deferred. Vm^ I 
however, as is the area whk-h has now been swept by our searcbmg 
ibips. a much larger Geld yet remains unexamined. We rannot eai- 
pect. after all thai has bpen done, with the now faint cbaaoe of nTine 
life if disrovered, — chat the Admiralty will eontinue the search anu 
the ground shall be exhausted ; but we would fain have the promiaing 
roule by Nova Zembia tnod,and the Siberean ooast explored. Than, 
if the result of Sir E. Belcher's deliberation at Beccby Island ahall 
be, his return to England, and c!i>D»e)]Ucnt abandonment of the aearcb 
for Franklin in the watera to the north of Wellington ChaoDel. ahaU 
we be satisfied wiili the very imperfect search in that direction which 
Kill holds out the greatest promise ? Surely, when we are told of an 
open sea in May, and of a Polar ba^n free from iee, its narigatioit 
cannot bo cither dlHicult or tedious. Capt. M'Clure hoi fhown aa 
that one nortii-wesE passi^ esisla : but we are much mistaken if 
other and more open passages far U> the north across Iho pole itMlf | 
will not be found. j 



The Wheeling (Va.) InteUigencer, Nov., 1653, publishes the I 
lowing account of some recent explorations in an ancient mound 
Grave Creek. 

The mound in which these explorations have been carried, ia 1 
■econd in size of the Grave Creek group, and is distant, in a nor 
east direction, about one mile fromthe Klainmoth Mound. It isabi 
thirteen feet in height, and two hundred and forty feet in circuiDliarr' | 

In opening this tumalus, a drifV was carried in from the aoutbara. 
■de to tiie distance of about twelve feet- On examinatian. it wat 
fband that slone could bo traced beneath, and accordingly tbe excavai- 
tion was borne down so as to approach it. The stone work provodU 
have been a vault CAteoding some fifteen or sixteen feet in ila greaMt 
diameter, and siuking to the depth of six feet in its center. 

Il had been constructed by sinking a ctst six feet in depth, in • 
slight natural cmiaence, then rounding the sides up regularly, and 
covering the hole with stone, first, however, having deposited Ibtt 
ashes of their victims or frietads. as the cose may have been. M«ny 
of the stones were of targe size, and all bave been brought from tba 

ighboriag hills and creek. They were so linnly held in theii plaots 
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as to recjuire mucli labor to remove thorn. They appear to have been 
plained on their edges, till within two or three feet of the center, nliere 
(hi^v are Ibtind l}'tng flat. 

On removing the stone, a stratum of ajihea — supposed to be human 
— varyins from one to four inches in thickness, vfas discovered. Spe- 
cimeQiS of these we have now before us, and the action of acid elearly 
indkales the presence of lime. But this is not all ; partiules of bona 
snd charcoal aro found intermingled with the ashes. Beneath tha 
■■faei was formei], first, a stratum of light brown eUy, and then a simi- 
lir deposilc of sand. 

'Hemost sin^larand interesting featnre of the mound was the 
center. Immei£atel^ beneath the ashes, and at the depth of eighteen 
flMfrom tiie summit of the mound, was diHCOverad that which the 
gaotlenvui conducting the examination believes to have been the 
altar. Coverina a space of about three feet, direcdv in the center, 
-mat ibnnd, as already stated, several layers of lai^e Hat stone. Lift- 
lag' these, appeared Ihc usu&l deposito of ashes, which, on removal, 
revealed a well formed, compact body of white clay, some four mcbea 
in tbicknesa. eighteen inches in breadth, and twofuetia length. This 
was fouad, on careful examination, to rest upon a stratum of four 
inciica in thidcneas, of very coarse aaud. This was unmistakably the 
altar; and the mound, beyond all question, one of socriQce. Its loca- 
tion outside of the general system of works on these flats, the peculiar 
constmclioa of the vault, the unusual quantity of ashes found therein, 
with many other striking and concurring facts, clearly iudicato the 
character and purpose of tbeao quiet sleepers of the pUun. Upon thia 

Kint, however, we wilt not venture further until the e.\plorations shall 
completed. 

Before entering fully upon the vault, the remains of a human skele- 
ton, showing stroug indications of fire, were found, and near by. two 
copper wristlela ot very neat and truly artistic execution. These 
iDt«resling relics are now before us, and excite, by their mysterious 
history, emotions of wonder and admiration. They ore evidently of 
pure copper, and heavily coated with the green oxide of that metal. 
rhey are about 3^ by 3^ inches in their dimensions. A large flint 
^I'l'ar point was found near the remains of the skelelon. 

Before closing this hurried and imperfect noti<.'e, we will embrace 
I \i>^ ocicnsion to say, that a smaller mound, situated about one hundred 
liiiil lilly yards south of the kr^ tumulus, was o^ned at the same 
time the other researches were in progrexa. In it were found iwo 
hwnaa akeletODS, in a tolerably good state of preservation. They 
appear to have been interred In a «tUng posture, within what mijfht 
be termed stone coffins. With these were discovered some bone m- 
Btnunenta — one in the shspc of a spoon, and a very bondsamo slooe 
pipe. 
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THE 8X0WY aOUNTAtSa OF EASTEBS AFRICA. 

It IB now npwarda of foDF years since intelligence reached I 
of the discovery of snowy niDuntains in Eastern Africa. The disco* 
ery fa* in im^lf so remarkable, that the report, appcarioi; at it ifid if 
TBtber an unscientific dress, did not at fint gtun unirei^ credet ~~ 
It was, however, subseauently confirmed by repeated journeys in t 
region. It need scarcely be added, that the toountains here alluded H 
are Kilimanjaro and Kenia, dlicovered by the mitsionariea R«tniiaiir 
and Krapf, elstioned at Rabbai Empia, near Momhai. Kilimanjar 
lies in abont 3j° south latitude and 3;^ cast longitude, and abont I6t 
geographical miles west-north-west from Mombas ; and isanifolsted 
very conspicuous peak sooiewhat like Mount Ararat, — probably «aoi 
netted, on its western side, with the table-lands of loner Africa. ThI 
missionaries have become aciiuaiatDd with its eastern, southern, ■ 
northern aspects, — whereas the other peak, Mount Kenia, hu be 
seen ooly from the soulh, at a distance of six da)'s' journey, or «be 
80 geographical miles. It lies in about 1° south latitude anil 38(°n 
lon^tade. Whether it tonus an isolated peak similar to Kilimanjaro 
or IS connected widi other mountains in the north, remained unkMnn 
to Dr. Krapf. 

The missionaries, those pioneers of peogmphical discovery, i 
roenced their journeys in 1847; and though the results of their li 
are not exceeded in geographical interest and importance byanyolhe 
discoveries made in recent times, it must be much regretted that thai 
have hitherto failed in attracting scientific explorers to that Vfll] 
promising rc^on. 

Some additional information respecting this re^on has been pafa 
lished by Mr. Feterman, in the London Athenaeum. He says as tH 
lows: — Capt. J. H. Short, who has been for some time in command I 
TarioQf vessels belonging to His Highness the Imaum of Muskttt, h 
favored me with an account, from his personal experience, of the £i 
African coast trom Brava, north of the equator, to Delagoa fikyiu ll^ 
south, comprising the Kaniibar, Iklozambique and Sofala coasts. ^H 
account contains important information respecting the hydhwrank^l 
this extensive tmct, its inhabitants, natural productions, and cIubM 
as well as its commercial relations. Right under the equator, tlis Jtib 
or Jub, a considerable river, enters the Indian Ocean. " The eutratM 
of this river," savs Capt. Short, "is open to the sea, and may beai 
proached with safety in the fine weather season. I have ascendcii dj 
river to a grcAt distance, and found the natives quiet and readfl 
trsde, particularly in cotton prints. It is not verr high land, amd I) 
pasture is good. Bnt at a ilislance inland I perceived high monntain 
with white to[i<>, lying north and south. They are said to coBtd 
miuea. I was iiifonned by the nativits that the river extended £_ 
inland, and branched off in various directions. I ascended the rirt 
in a small schooner, and had ample room lo beat about, talcing t~ 
grotmd occasionally but not hurting the vessel, — the depth of ml 
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: distance from tbe e 
e river cxuU, but a paaaage 
between may bu Ibiind. My crew conaialcd of natives of the coaat of 
Zaozibar, nlia »too'l tbe fali^c well." Capt. Sliurt estimates the dis- 
tance nhich he aailod up the river to be about 210 miles from its 
month, boarin^r about from west-north-west to north-wost. From that 
point, the wbite-topped mouatoins bore to tbe southward of weat 
a little, distance about 60 miles. 

INFI.IIE.VCB OF THE MOON DPON TSB CLOUDS, 

The following paper was read at the Cleveland meeting of the 
Ameriean Auoeiation, by Prof. E. Loomtfu 

Sir John Herschel, in his " Oullinea of Astronomv," page 2G1, hai 
the folloffing remarkable lann^uage : " The heat of the moon is mueli 
more readily absorbed in traversing transparent media, than direct 
solar heat, and is exlinjiiiiahed in the upper regions of our atmos- 
phere, nerer reaching the surface of the earth at all. Some proba- 
bility is ^ven to this by the lendenci/ to disappearance ofclowU under 
the full moan, a meteorological /art, (for as such we think it fully enti- 
tled to rank.) for which it ts necessary to seek a cause, and for which 
no other rational explanation seems to oQer." In a note on the same 
page, he informs lu that this fact rests upon "his own observations, 
made quite independently of say knowledge of such a tendency hav- 
ing been observed by others." Humboldt, however, in his personal 
narrative, speaks of it ta well known to the pilots and seamea of 
Spanish America. 

Having made n pretty extensive com^rison of observations te rend 
years sini'e, for the purpose of detennininR tbe inSuence of the moon's 
phases upon the fall of rain, 1 was led to distrust the precedinii conclu- 
nion of birJohn Herscbel, and have accordingly sought for observa- 
tions by which its accuracy might be tested. For this purpose. I 
turned to the Greenwich Meteorological Observations, wfacre wo find 
the amount of cloudiness of the sky recorded every two hours, night 
and day, for a period of some years. I arranged all the observations 
in a tabnlaf form, showing in one column, the aven^ amount of 
cloudiness on the day of each full moon for the whole period; the 
second column shows the amount of cloudiness on Uie day after full 
moon ; the succeeding eolurana show the degree of cloudin«ss on the 
second day after full moon \ the third, fourth, etc., days up to the Last 

Siarler; and other columns show the cloudiness for days preceding 
e full. In the accompanying table, in like manner, the observations 
are arranged for new moon, and also for the preceiliag and ftdlowing 
days. I then look the average of all the numbers ii ' ■ - 
attd obtained the following results : 
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These numbers indicate but aliglit davi&tion from t>.7, which u the 
average oloudiiieBS of the whole period, f 10 representing a sky p«p- 
fectly ovenast.) lu other words, exactly two-thirds of the Ay at 
Greenwich ia, upon an aTerane, covered with clouda. The ffreatest 
departure from the mean, occurs on the second day aiXer fuU, wtieii 
the aventgo is 6.1 This might be suspected to indicate a law of Bk- 
ture ; but such a conclusion is discountenanced by the fact that dn 
amount of cloudiness on the different years was very unequaL In 
184'!, the average cloudiness for the second day after full ynaiafy 
4.S which is 2.0 below the avonigo result of the same year. In IMS, 
the average for the second day^^ler full was d.7 or 1.0 below thegu- 
eral mcaa. The average of the rcuiaining five years Ib 6,9, wbii% h 
only 0.2 below the general mean for the entire [>eriod. 

If we divide the wholu month into four parts, insuch a manner that 
the middle of the intervals shall correspond to new moon, first qnarter, 
fiiU moon and last qunrter, we shall obtain the average cloudinessat new 
moon 6.6, first (iiwrlur 6.7, full moon S.7, and last quarter 6. — i 
which may bo pronounced entirely identical, and seem to 
that Sir John Herschcl's meteorological ^d is unmingled 

It may possibly be objected that my mode of discussing these 6b- 
aervations, is calculated to conceal the fact claimed by Sir John Her- 
Khcl ; inasmuch as I have employed the average cloudiness of eaob 
entire day, whereas the full moon is only claimea to exert an inflaeBBa^ 
when she is above the horizon. I do not admit the force of the obje^ 
tion ; lor if the full moon, when above the horizon, exerts an infiEieiies 
to di»ipate the clouds, such an influence ou^bt to appear in the »va^ 
age cloudiness of the twenty-four hours. This conclusion can only ba i 
avoided, by supposing that the full moon, when below the boriaoiv 
eJierls a positive influence upon the clouds, contrary to what U pn^ 
dneed whoa she Is above the horizon, and the one influence ooshtto 
be just as palpable as the other, and oudit not to have escaped tin 
notice of so shrewd an observer as Sir John Herschel. 

In order, however, not to leave any room for cavil, on this poin^i 
have compared the observations made at midnight, on the days of new 
moon, first quarter, full moon, and last quarter, for the entire petjod 
of seven vears. 

According to these observations, the average cloudiness of i 
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on the day of new moon \b fi.7 ; at the first quarter, G.T ; at full moon, 
6.6 ; at tlie hut quarter, 6.1. The first three numbeTs may bo pro- 
nounced idenlical with the avera^ cloudiness of the entire period, aa 
atresdy explained. The last might tie suspected as indicating a gen- 
eral law ; but if we compare the months for eaeh year separately, we 
shall find that they range from 5.0 to 8,0, showing that causes which 
are independent of the moon's age escrt a powerful influence npon 
the degree of cloudiness. Moreover, we see that in 1841 and 1843, 
the fiby was remarkably clear at the last quarter, while the averse of 
the remaining year ia 6.5, almost indentical with the results at the 
other periods of the moon. 

This comparison therefore leads ns to the same result as the former, 
viz : that the Greenwich observational which furnish the degree of 
clonJiness of the sky every two hours, night and day, for some years, 
give no conntenance to the fact claimed by Sir John Hcrschel ; and 
we have another example of the danger of drawing general concluMons 
from observations looaely treasured up in memory, without testing 
them by reference to recorded tables. ■' 

ON THE TIDE9 OV TUE WESTERN COAST OF THE CKITED STATB8. 

At the Cleveland meelino^Df the American Association, Prof. A-D- 
Bache, Superintendent of the U. S. Coast Survey, presented a com- 
munication with the above title, of which the following is an abstract : 
On the Atlantic, Gulf, and Pacific Coaata of the United States, there 
are three quite dilferuot cases of the problem of the tides. On the 
Atlantic, though the diurnal inequality is well marked both in interval 



and height, much belter so than on the Coast of Europe, it K<Tai 
' 'a give the laws of the phe 



tires 



large anil carefully made observations U. ^ 

mena. On the Gulf of Mexico, west of St. George's Isluod, the semi- 
diurnal tides nearly disappear. Un the Western Coast there are two 
tides each day, but the diurnal inequality is very large. 

The study of the tidal phenomena then is very important to navi- 
gation, for in San Francisco Bay, a rock which has three itnd a half 
Jt^et of water upon it at the morning highwater, may be awash at high 
water of the afternoon. Charts which are reduced in the ordinary way 
to mean low water, will have no accurate signiRcsnce, the sounding 
being liable to an average errorat either low water of the day of 1.18 ft. 

The obsen'ations now discussed were made by the officers of the 
U. S. Coast Survey, in January, 1833, and January, lb53. They 
were made hourly, except near tho times of high and low water ; the 
period of mean it was attempted to determine with precision. These 
tides obviously present a case of large diuma! inequality in height, 
which is at a maximum for both high and low water, when the moon'a 
declination is a maximum, and a minimum when it ia zero. The in- 
equality of interval amounts, when greatest, to two hours for high 
water, and more than an hour for low water. 

The results for the half-monlhhj inequatiUj, both time and height, 
and of high and low water, are remarkably regular, considering tho 
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man number ef obterrBtionB naed lo obuin tliem. The conXanti 
maj- therelbre wilh loluralile aivuraty he deriTed from Uiem. The 
mean lunihitial interval is 13b. OAm,, and correspoods (o boon of 
the mooa'a agfi. The tiOe therefore belongs to the next piweiling 
transit of tha moon, and not to the fifUi preceding, as fouad bjr Mb 
Lubbock for the coait of Great Bnlain. 

The in«(]ualitie> in intervak of high water, and in the height of knr 
water, were shown to increaie together; and so for the invqualiUaaia 
height of high water, and in interval of bw water, the first haia ike 
nme Mgn ai the moon'* decUmttioD. The ine<qua]ily in the bo^ht «f 
low water is in general ereatcr than that of high water, cxceedtog it, 
when at the maximum in the ratio of two to ODe, nearly. The (MM 
ratio nearly exists between the greatest inequality in iDt«rval of hit^ 
I water, compared with that of low. The form of dail^ curves and UH 
peculiarities of the daily inequalities may all be explained with nnmer- 
leal precision by the inlerfereniic of a diurnal wave, following the aenu- 
diurnal at a diilance of *evcn hours and a half, in the part of the In-,, 
nation when that lUlTereiice is nearly (.onstant. This was iUnatraWd 
by diagrams. The diurnal inequality in height was shown to follow 
anproximatcly the law of the sine of twice the moon's decIinatkHk , 
When the moon's dyclinaiion 'is north, tlio highest of the two lu^ , 
'wat«rs of the day is the one which occurs about twelve houn »tut ' 
upper uulnunalion. 

DISCOTBRies AT KlSETGa. 

Within thclast year, a most important addition to oar knowlednof 
Aityrian history has been made by Colonel Rawlinion, who haa dett- . 
phercd the annals Of Sennacherib, king of Assyria, from the marblfl, 
of Nineveh- In one short passage of the.He annnlj, ii contained tt^r*- 
chroniam of the greatest value in determining the date of ^t reigik- 
By means of this pas^mge, coupled with what lieroilotus uys of SeA* < 
navherib and Sethof, we are enabled to connect together definiio 
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feet clearness. The pa8S^;c referred to, synchronizes the third yw~ 
of Sennacherib io Nineveh, the fourteenth of Ilczekiah in Jeniauemi> 
the last of IluliEus in Sidon. 

THB JACQUABD LOOM. 

Twoniecesof Jacquard, the well-known inventor of the loom iAIck< 
bears his name, have been competlui], by poverty, lo ofl'er for mIb iksi 
Gold Modal besloweil by Louis the Eighteenth on their uncle. Ttwp 
sum aakcil was simply tlie inlrinsic value of the gold, 30/. The Chti^; 
ber of Commerce, of Lyons, i>ccamiiig acquainted with the circua- 
xtance, ngreod to liccomc the purchasers ta it for 34/. ''Such," nytg 
tlie French Journal, the Commt, "is liio gratitude of the manuGtctur- 
iug intarvst of Lyons, tor a man lo whom it owea so large a porlim «A 
i)lendor." 



qeogbapht and aktiquities. 



HEW BCIENTIFIO CJBTITDTION. 

During the past yew, fkn institution af «omcnhat riogular character 
has been established hy a coiupany in Loodon, incorporated under the 
title of "The Royal Panopticon of Science ajid Art.*" The objects of 
the Institution are somewhat aimilar to the well-known Polytechnic 
Institution, of London. A building, of a Saracenic atnicture of the 
14th or 15th century haa been erected, which is thus described in the 
Literary Gazette. '' The buildin? appears to the vi><itor, on cnterins, 
to bo a lolly, star-domed, gallerica temple, sparkling willi all the gold 
and colors of the Alhambra, but characterized by ao adminible taste 
and uniformity of style. It is lit from the top, and from a few side 
windows in two octaconal galleries, and all the glass is either colored, 
ground, or enamelled. In order to darken the building for exhibition 
purposes, an apparatus has been fitted to the windows by which they 
can all be closed simultaneously. For artificial light, the gas is to be 
used in chains of single suspended argand lanip« of Saracenic char- 
acter, 300 to 300 in number, and an electric stream of light will ex- 
pand its rays, if practicable, from the dome. In the centre of the 
ground-floor is constructed a fountain of vcn' novel pattern, suggested 
to the architect by one at the Castello di Ziza, FaJermo. It has a 
large centre jet, with eight surrounding disc jets, and, like the magic 
bottle of M. Ilondb, it will throw up streams of different colored 
waters at the will of the exhibitor. Around the Ibunt^n will be placed 
various pieces of machinery in motion, and occasional instruction will 
be ofiered, with the aid of these, in different processes of mechanical 
engineering. The remainder of the ground-floor will be occupied by 
casts of eminent works of British sculptors. 

The ^lerics are to be let off for bazaar counters — much of the 
space has already been seeurcd — but no articles are to be cshibiled or 
sold, unless they are manufactured publicly on the spot The crat^ 
will be of the most miscellaneous description, in order to furnish a 
variety of subjects. One counter, for example, has been taken by an 
ivory turner; another byan artificial flower maker; a third, strange to 
say, by a halter, who speculates, with some acumen on the principle, 
that the public will be most interested in the manjiuture of articles 
familiar to them. 

The principal feature in the way of pictorial illustration, will be an 
Optical Diorama on a very lai^ scale; and to this,a spacious central 
recesson the eastern side of tbe building, facing the entrance, is appro- 
priated. Scenic representations are to be here given, exceeding in 
dimensions anything of the kind yet exhibited. Tliore_ is scarcely any 
movement in nature, says Mr. Clarke, the inventor, which may not be 
portrayed by this kind of Diorama ; and it is already contemplated to 
give a representation of Handel's AcU and Galatea, with moving lig- 
urea of the size uf life. In the recess, behind the sliding Geld ol the 
Diorama, an enormous organ is being erected, eiiual iu jiowcr to ~ 
initrument tn Europe, 
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^^1 For jwpular experimental leetnreson aatronomy, chemistry, opCici, 
^^P mechanics. Sic., there are two spacious theatres and a lahoratoiy. The 
^B itearo-en^ne, the teleprspb, the lathe, and the loom, will be exhiUted 
:_ .11 ii ^ "'IB modifications, and anelectrical machine ia boiog 
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n all their i 
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is tenfuct in diameter! Themacuine ivill be worlied bj a steam- 
engine. 

The front attic of the Panopricon building is occupied by a beauti- 
fnllj constructed suite of photographic room?, anckclasaes have been 
formed for instruction and practice in the art. Classes are also form- 
ing in the chemical departmeut, lor quantitative and [Qualitative analj'- 
aes, and for anays of ores." 

OS THE CHARACTER OP THE FOSSILS OF THB POTSDAM SAXD- 



Most of otir rradcrs are airare that the I'oisdam fandstoDO lies at 
the base of the fossiliferous rocks; beiii^ the oldest rock in which 
organic remains have yet been found. In America almost its only f(u- 
dls are Graptoliles, and a small ■Linguhi. (Dr. D. Owen infbntu ni 
dial it is more foailiferous in the Far West) In Russia, where it is 
readily recognised, it holds the some place in the geological scaje as in 
tbis country, and its charscterigtjc fossils are a Lingula and an Oboliu. 

Such being the antiquity of this rock, it is not surprising that tb« 
fiscovery made by Mr. Logan, some two years since, in Canada, of 
•everal series of impressions in tlie Potsdam sandstone, evidently the 
tiBcks or traces of some animal of a higher organization than a md- 
huk, should have excited great interest in the minds of eeologisla. 

These tracks were at that time, carefully examined by TrofT (hren, 
and pronounced to be reptilian and chetonean, i. e. made by tortoIsM. 
To this decision Agassix did not subscribe ; for, although he hai| oo{ 
bad the opportunity for the careful and date nni native study of tba 
impressions enjoyed by Owen, he said he could not attribute them to 



e opinion expressed by PraC 

Agassiz, for in the Journal of the Geological Society for Augnft,Pnif. 

Owen, without making the slif>hlcst allusion to his former expitowd 

< opinion, announces to the vrurld that the impresaoos are Cruttacem. 
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TABLE, BHOWINQ THB NUMBEB OF PATENTS, RX-ISSUSS, DESIGNS 

AND ADDITIONAL IMPROVEMENTS, GRANTED AT THE PATENT 

OfFIOE, IN WASHINGTON, DURING THE TEAR 1853. 

Whole number of Patents, 866 

Be-issnet, 26 

Besicns, 75 

AddiUonAl Improrements, .... ... 1 

Total, 968 



TABLE, SHOWING THE NUMBER OF PATENTS ISSUED TO CITIZENS 
OF DIFFERENT STATES, DURING THE TEAR 1853. 

Maine, . 
New Hampehire, 
Vermont, 
Huaachaaetta, 
Bhode Inland, 
Connecticut, 
New Tork, . 
New Jersey, . 
Pennsjlvania, 
Delaware. 
Marylana, . 
Virginia, 



. . 22 


North Carolina, . 


4 


Ohio, .... 09 


, . 16 
. . 14 


South Carolina, . . 
Georgia, 


2 
5 


Indiana, ... 21 
Illinois, .... 28 


. . 165 


Alabama, 


■ • i 


1 


MiMOuri, ... 8 


. . 16 


MisBiraippI, 


• • 


1 


Michigan, ... 10 


. . 46 


Lottitiana, . 


• • 


. 7 


Wioconsin, . . . 1 


. . 272 


Kentucky, . 


• • « 


9 


Iowa, .... 2 
California, . . . 1 
District of Columbia, 1 1 


. . 19 


Florida, . . 


» • 1 





. . 162 


Texas, . . 


* • i 


1 


. . 


Arlcansu, 







Foreign, ... 28 


. . 18 
. . 24 


Tenneatee, . . . 


8 


ToUl, .... 958 
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OF PERSONS EMINENT IN SCIENCE. 1868. 



Joaquin Aeoita^ Bogota, South America: a geographer and naturalist. 

Prof, C. B. Adam$, yrofbmor of Natural History in Amherst College, and well- 
known for his collections and writings on Conchology. 

FranrU Dominique Arofo^ the French mathematician, astronomer and statesman ; 
one of the most eminent men of the 19th century. 

Dr. Bailey^ an English medical writer. 

Dr. Lewit C. Becky Professor of Chemistry, Albany Medical College, X. Y. 

Lifut. M. Belloity an <^cer of the Frencn nary, distinguished for his researehea 
for Sir John Franklin. Drowned while attached to Kennedy's expedition. 

Prof. Betudiety formerly Ast. U. S. Coast Surrey. 

Prof. CharUs CaidwtU, of Kentoeky. 




Dr. Bmuly Otaptr, 



MttI Utiim, of K. ». I'ltenlrv Df Ihc Secliannl bir Dae*. 
' DtiaJuU, an Bmlnetil ■(riculluriU of New York. ] 
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, . , __. PrcddeDtof llixAr- 

JIf. EmiU DivitU and M. OotI. Fnoch exploren of (he intciiorot Brklil. 

EvI Duiit, Ptnldepl of the Rajal AiricuUnnl Kuctetr. Engiuia. 

Pn/. Forrv.ol Cmbridge, Uu>. 

Di. J>i>iui d: Sraji. A mcinber of (he Amerioui AHOoiUiou for the PromDtiaa 
or Sclenn. Killed mt Nuriralk, Cunn. 

OiH. Dhiuidii, (7. «'. J., iiiurdereil, while cnndncliDg no eiploring eipedltim 
for laoillng the Puiac Bill Koul, by tlie Utah luauna, oeur tbc Umt tMUt 

Dr.'Harltu, an eminejil Gennao medlcsl wriler, FrofcM»r in the rnlTCnlQ of 

Aneuiu S. BOain, ui eminent French botanist. 
lAtia.A. CJadaan, V. S. S. 

Cap'- KAsorrf /obum. SuperlalendeDl of the Comnan Dcptrtmcrit, B. IT, 
JU. Jiumii, tha liMaulat. f naiduit of thn Fnnch Acadcniv, 
LuHi. £>Tl^ U. S. Top. Eog. Uurdcrod t>r the Indlaut ictJic atlachtd to (be Gnn- 
nlion eipedillou. 
K.iiifiuUXawaif,tonnerI)- A»yer of Ibe Hint of rranec. and an anlumt 

M. LaurlB^d, Conaerrator of the Cabinet of CompKalire Aji>lo»T, Jadm do 
ItaMin. ParU. 

W. Gibii ItkNAI, an eminent Ainerlcui enghieer, coiutiuclDr of the V. S- ilj 
dook »| Brooklrii, and other Dailoual worki. 

i>«»rHarU,anataraliK, well-known for lib DoUectlan of tin New Bed Saiid- 
■tone fimllf oT tbe Cimnecllcul lalle;. 

T^emai Narrii, F.K. B.,1, MientUo eoasoiutur, wcU-knowu In England. 

JU. OrJUIa, the Freneb toileologlit. 

Dr. OtmtBtf, tbe eelebralcd Alriean ImTeller. 

Or. PtriOa, aalbor of tbe kUterIa Hedlea. 

Zir. PicHii, of Salem, Man. Uanber of the Amakan Aodemr. KiUeduKo^ 
walk, Conn, 

Dr. fVuJ, or Pnunw, an etnlnEDt German botanist. 

«. Rnu, a Gennao explorer of Centnl Amca. 

Jo** If. ReminmlMt. the invenlnr of Ihe brldirt known by hi> B«nie. 

in of the U. S. UeoIOKloal Snmjr M Pv 



tan Lake. VtatKo to 

IJlurtK, botau'lnand Dulnrallit, killed tr 



i*>',II»r«'k, State Enefne 



in eminent Eogllih 

boaleipluiou'li. 

i>. Jinaa Stnitt, an endnent afrieulturlit, well-known aa tlie eulUTator Of tba tt 
pbint In Heath Caratln*. 

JsMme D. SumUw, Prolbuor of UitbematlcB. Tale Collego. 

LUmI. Bt»i»tf<»4, H. HS 



7. K. Tadimmmdia, an eminent geoiect 
8«elclT of Natural UJalorr. 
Aee. Ckatia ruiur. F, A. 8., an Engllth uluntlBi 
Smn C. Ifiilikir, a dlninj[Otihed ■ ' — — — 



ilEuglithiiologin; kll 
— Tlojln and niu 



tSantj. 

Dr. Wh^i.iir Berlin, botaniirt, 

Ata P. WMiria, rmldent of ihe AcBdemv of Natoral Soltseea. I' 
U>pi. ITvMT. Uw iDXIilor of Uh i»ialled " lons-ruige." 
^m lAiptU Vb» fuel, tha dliliaiiilihed Oertoan geoloKiat 

^L ^ntnil ZaiMniaan of Copenhagen, a Uuiiab seosrapher and hydrograplMr. 
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